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Software with products, information, data,
systems or devices not made, supplied or specified
by Trimble; (ii) the operation of the Product or
Software under any specification other than, or in
addition to, Trimbl€'s standard specifications for
its products; (iii) the unauthorized modification or
use of the Product or Software; (iv) damage
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TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
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OF TRIMBLE ARISING OUT OF, OR IN
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IMPLIED WARRANTY, SO THE ABOVE
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TRIMBLE NAVIGATION LIMITED ISNOT
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OR THE AVAILABILITY OF GPS SATELLITE
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PROVISION HEREIN SHALL BE LIMITED TO
THE GREATER OF THE AMOUNT PAID BY YOU
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PERMITTED BY APPLICABLE LAW, IN NO
EVENT SHALL TRIMBLE OR ITS SUPPLIERS BE
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THE PRODUCTS, SOFTWARE, AND
ACCOMPANYING DOCUMENTATION AND
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LOSS OF BUSINESS INFORMATION, OR ANY
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STATES AND JURISDICTIONS DO NOT ALLOW
THE EXCLUSION ORLIMITATION OF LIABILITY
FOR CONSEQUENTIAL OR INCIDENTAL
DAMAGES, THE ABOVE LIMITATION MAY NOT
APPLY TO YOU.



Notices

Class B Statement — Notice to Users. This
equipment has been tested and found to comply
with the limits for a Class B digital device,
pursuant to Part 15 of the FCC rules. These limits
are designed to provide reasonabl e protection
against harmful interferencein aresidential
installation. This equipment generates, uses, and
can radiate radio frequency energy and, if not
installed and used in accordance with the
instructions, may cause harmful interference to
radio communication. However, thereisno
guarantee that interference will not occur in a
particular installation. If this equipment does
cause harmful interference to radio or television
reception, which can be determined by turning the
equipment off and on, the user is encouraged to
try to correct the interference by one or more of
the following measures:

— Reorient or relocate the receiving antenna.

— Increase the separation between the equipment
and the receiver.

— Connect the equipment into an outlet on a
circuit different from that to which the receiver
is connected.

— Consult the dealer or an experienced radio/TV
technician for help.

Changes and modifications not expressly
approved by the manufacturer or registrant of this
equipment can void your authority to operate this
equipment under Federal Communications
Commission rules.
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About This Manual

Welcome to the world of surveying with the Trimble Survey
Controller™ system. This system is aresult of Trimble's continued
commitment to manufacturing the very best survey products. The
Trimble Survey Controller version 10.0 software operates on the
Trimble System Controller platform, the TSCe™ data collector.
Together they make it possible for you to survey more efficiently than
ever before.

This manual is a complete reference guide, providing operating
instructions for al Trimble Survey Controller functionality.

If you have had little or no exposure to surveying using Global
Positioning System (GPS) products, the explanation of fundamental
conceptsisinvaluable for learning and appreciating the issues that are
important to conducting successful GPS surveys.

If you use conventiona surveying instruments as well, the Trimble
Survey Controller software lets you combine conventional
observations with GPS observations in the same job. The Trimble
Survey Controller software interfaces with al major brands of
conventiona instruments, including Trimble's own conventional total
stations.

Even if you have used other Global Positioning System (GPS)
products before, we recommend that you spend some time reading this
manual to learn about the special features of this product.

If you are not familiar with GPS, visit our website at
www.trimble.com for an interactive look at Trimble and GPS.
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Related Information

Aswell asbeing supplied in hardcopy, this manual is availablein
portable document format (PDF) on the Trimble Survey Controller
CD-ROM.

Other sources of related information are:

»  The TSCe data collector has an online Help system that makes
it easy to find the information you need. To accessthe Help
system, press(Alt] + (H) or tap st and select Help. If you are
running the Trimble Survey Controller software, tap (?) or press
+ H) to access the Trimble Survey Controller Help.

* Release notes — the rel ease notes describe new features of the
product, information not included in the manuals, and any
changes to the manuals. They are provided as a .pdf file on the
CD

»  ftp.trimble.com — use the Trimble FTP site to send files or to
receive files such as software patches, utilities, service bulletins,
and FAQs. Alternatively, access the FTP site from the Trimble
website at www.trimble.com/support/support.htm.

e Trimbletraining courses — consider atraining courseto help
you use your GPS system to its fullest potential. For more
information, visit the Trimble website at
www.trimble.com/support.

Technical Assistance

If you have a problem and cannot find the information you need in the
product documentation, contact your local Distributor. Alternatively,
request technical support using the Trimble website at
www.trimble.com/support/support.htm
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Your Comments

Your feedback about the supporting documentation helps us to
improve it with each revision. To forward your comments, do one of
the following:

*  Send an e-mail to ReaderFeedback @trimble.com.

*  Complete the Reader Comment Form at the back of this manual
and mail it according to the instructions at the bottom of the
form.

If the reader comment form is not available, send comments and
suggestions to the address in the front of this manual. Please mark
them Attention: Technical Publications Group.

Document Conventions

The document conventions are as follows;

Convention Definition

Italics Identifies software menus, menu commands, dialog
boxes, and the dialog box fields.

Helvetica Narrow Represents messages printed on the screen.

Helvetica Bold Identifies a software command button, or represents
information that you must type in a software screen or
window.

Is an example of a hardware key (hard key) that you
must press on the TSCe keypad.

Is an example of a hardware function key that you must
press on a personal computer (PC). If you must press
more than one of these at the same time, this is

represented by a plus sign, for example, (Ctrl}+{C).

Is an example of a softkey. The operation of softkeys is
explained in the Trimble Survey Controller User Guide.
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CHAPTER

General Operation

In this chapter:

Introduction

Starting the Trimble Survey Controller software
The Trimble Survey controller screen

Entering data

Reviewing the database

File management



1 General Operation

Introduction

This chapter describes how to operate the Trimble Survey
Controller™ software.

The Trimble Survey Controller software simplifies surveying by
configuring and controlling receivers for GPS surveys, and by
communicating with conventional instruments for conventional
surveys. The Trimble Survey Controller software:

e Storespoints.
e Controls stakeout tasks.
»  Performs numerous calculations, including Cogo functions.
»  Permits two-way data transfer operations.
For GPS surveysit also:
»  Configuresthe necessary receiver parameters.
*  Monitors receiver and radio status.

The Trimble Survey Controller software makes surveying faster and
more efficient. The best way to learn it isto take it out into the field

and become familiar with the screen and keypad by pressing various
keys, looking through the menus, and using the online help.

Starting the Trimble Survey Controller software

To start the Trimble Survey Controller software, do one of the
following:

«  Press|ci\+Esc) or tap @Astat| on the Windows task bar, then
select Programs/ Survey Controller.

*  From the desktop, double-tap on the Survey Controller shortcut.
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The Trimble Survey Controller Screen

This section describes the features of the Trimble Survey Controller
screen and how to use them to operate the software. Figure 1.1 shows
the parts of the screen.

Screen title Help

About
button/icon

Status bar

& 6

Menu icons Eiles Key in Configuration ?1_550
g A
[, .‘..
‘1
il L @
> Favarites Buttons
Survey Coqgo Instrument :
Switch to
Statusline —_— pTK:Fixed H:0.006m %0.011m RMS:8
Softkey area Enter

Figure 1.1  Typical Survey Controller screen

{O} Tip — To view the description of a button/icon, tap and hold over the
= button/icon to display a ToolTip.

Menus

Menus list the Trimble Survey Controller software functions. When
you turn on the TSCe data collector, the main menu appears after the
Trimble logo screen.

To select amenu item, tap the required option.

Other menus, such as the Files menu or the Instrument menu, appear
when you select these items from the main menu.

To return to the main menu at any time, tap Memw |,
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Figure 1.2 shows a two-page summary of the Trimble Survey
Controller menu structure.

Files

Job management

Review current job
ﬁ Map of current job
Status of current job

Copy data between jobs

Send ASCII data

Import/ Export Receive ASCII data
Windows Explorer

Comma separated files

Key in

Points
Lines
Arcs
Boundary
Roads
Templates
Notes

Survey — ltems depend on the type of survey you are doing

Start base receiver
Station setup
Start survey
Start/Stop PP infill
Measure points

Measure rounds
Continuous topo

Offsets Points
Measure laser points Lines
Stakeout... Arcs
Initialization DTMs
Site calibration Roads

Swap base receiver
End survey

4

Figure 1.2 Trimble Survey Controller menu structure (continues next page)
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Configuration
Job... Coordinate system
Controller... Units .
Feature & attribute libraries Cogo settings
Survey Styles...
Time/date
Language
Sound events
Cogo

Compute inverse
Compute intersections
Compute area
Compute azimuth
Compute distance
Subdivide a line
Subdivide an arc
Traverse

Instrument

Items depend on the type
of instrument the TSCe data
collector is connected to

Items depend on the
Survey Style selected

Satellites

Receiver files
Position

Receiver status
Options

Navigate to point
Station setup details
Target details
Instrument controls

Rover options

Topo point

Rover radio

Base options

Base radio

Laser rangefinder
FastStatic point
Observed control point
Rapid point
Continuous points
Stakeout

Instrument

Target

Rounds

Site calibration

PP initialization times
Duplicate point actions
Corrections

Traverse options

Trimble Survey Controller User Guide
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Status Bar

The status bar is located on the right side of the Trimble Survey
Controller screen. It displays various icons depending on the
equipment that is connected to the TSCe data collector. Tap on anicon
to view more information about the equipment. Table 1.1 listsand
explains these icons.

Table 1.1 Status bar icons

Icon What it shows
Data collector is connected to and drawing power from an external
—— supply.
Data collector is connected to an external power supply and is
o recharging the internal battery.
=) Ik Power level is 100%.
or or
E:I SDF Power level is 50%.
-

If this icon is on the top right, it refers to the TSCe internal battery.
If it is below the internal battery, it refers to the power level of an external
device.

F—
==

A GPS Total Station® 5700 receiver is in use.

A GPS Total Station 4800 receiver is in use.

=
&’

A GPS Total Station 4700 receiver is in use.

=

A GPS Total Station 4800 receiver is in use. The antenna height is
shown to the right of the icon.
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Table 1.1 Status bar icons (Continued)

Icon What it shows

An external antenna is in use. The antenna height is shown to the right
of the icon.

A conventional instrument is in use. If a station setup is completed, the
instrument height is shown to the right of the icon.

A conventional instrument is being used to measure a point.

|22 e

A robotic instrument is locked on to the target (prism).

A robotic instrument is being used to measure a point.

+

23 | =D

The height of a conventional target is shown to the right of the icon.

The prism is locked by the Robotic instrument. The target height is
shown to the right of the icon.

A static point is being measured.

> | <@ | =@

Radio signals are being received.

|3.";'.'-
—

Cellular modem signals are being received.

s

=

P
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Table 1.1 Status bar icons (Continued)

Icon What it shows

&
&

WAAS signals are being received.

Continuous points are being measured.

K

If no survey is running, the number of satellites being tracked is shown
to the right of the icon.

If a survey is running, the number of satellites in the solution is shown to
the right of the icon.

Map button

Tap to display the map of the current job. For more information,
see Map of Current Job, page 48.

Favorites menu

The Favorites menu provides quick access to commonly used screens
(windows). You can access a screen from the Favorites list or use
switeh o] t0 SWitch between active screens.

To access a screen from the Favorites list, tap and select the
screen that you want to access.

To add a screen to the Favorites list, view the screen you want to add
and select Favorites/ Add to favorites. To remove a screen, view the
screen and select Favorites/ Remove from favorites.
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Enter button

The button performs the same action as pressing on
the TSCe keypad. The action of the button relates to particular
screens, and in some screens, the caption on the button changesto
describe the action for that screen. For example, changesto
when you are in the Measure points screen.

Softkeys

Softkeys (software keys) are displayed on the bottom line of the
Trimble Survey Controller screen. Softkeysrelate to particular screens
and only appear when these screens are accessed. For example, the
softkey appears when the Antenna height field is accessed, asit
relates to thisfield.

Tap asoftkey to accessit, or use the shortcut key combinations with a
designated key from the keypad. For example, in the Map of current

ob screen, to zoom in on an area, tap or the key combination,
E¥ea)

Note — The [t softkey appears if there are more than four softkeys
associated with a screen. Tap it to see the others. Alternatively, press
the (A ] (Shift) key to access the other softkeys.

Shortcut keys

Shortcut keys (also known as access keys or hotkeys) provide a quick
way of using the keypad to access menus and commonly used options.
They appear as an underlined letter in the menu or option description.
Hold down the key and press the appropriate letter key to use
them.
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Table 1.2 shows the shortcut keys that are commonly used in the
Trimble Survey Controller software.

Table 1.2

Survey Controller shortcut keys

Use plus this key...

to access the...

Files menu

Key in menu

Survey menu

Cogo menu

Configuration menu

Instrument menu

Map of current job

Main menu

Favorites menu

Switch to list

=|E|6||E|0|0|6)|E|E|H

Online Help

For information on the shortcut keys you can use to carry out
commands in the TSCe data collector and Windows CE, see A ppendix

A, page 412.

Trimble Survey Controller User Guide



General Operation 1

Online Help

Online help for the Trimble Survey Controller software isdisplayed in
Hyper-text Markup Language (HTML) pages. You can click on any
underlined text (link) to move to the page it describes.

There are several ways to obtain help while you are using the Trimble
Survey Controller software:

»  To access help within the Trimble Survey Controller software,
tap [ or press (At J+(H).

Anindex of al the topics appears, with the default topic for the
current screen highlighted. Do one of the following:

Entering Data

To view thistopic, tap the topic.

To search for adifferent topic, enter a new keyword or
scroll through the list.

To enter data:

1. Whenafieldishighlighted, tap thefield again to accessit. Then
do one of the following:

Type the numeric or alphanumeric details, depending on
thefield.

Select an item from alist of options. To do this, highlight
the required option and tap [_Enter ],

Select anitem from alist of relevant recordsin the
database. To seethelist of available records, tap T Tst |,
then select the required item(s) and tap [-Eter |, (The
softkey only appears when you edit certain fields.)

Select an item from the map. For more information, see
Selecting Features, page 51.
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— Toenter avaluein different units, typein the value and tap
[uits ], Select the unitsto be used. The valueis converted to
the system units and the result isinserted in the field. For
more information, see System Units, page 58.

When the field is complete, tap to save any changes and
move to the next field.

When all fields are complete, tap to accept the screen.
Some screens cannot be accepted unless certain fiel ds have been
completed. For example, in the Measure points screen, you
cannot measure a point unless the Point name and Antenna
height fields have valuesin them. If you tap before
completing these fields, a warning message appears.

Using Quadrant Bearings

To enter quadrant bearings:

1.

Make sure the system units are quadrant bearings.
For more information, see System Units, page 58

Enter the bearing in any Bearing field.

Tap e ), (WwW ], [SE J, or [SW ],
The quadrant bearing isinserted in the field.

Example
To enter the quadrant bearing N25° 30' 30"E in a bearing field:

Key in 25.3030.
Tap e,
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Using the In-Field Calculator

The TSCe in-field calculator lets you calculate values for the
following fields:

*  Northing
» Easting
* Elevation

* Antennaheight

e Azimuth
« Dist

+ H.Digt

« VDist

When you access one of these fields, the softkey appears,
indicating that the calculator is available. Use the calculator to find
values such as the total of two distances, or the distance between two
points.

Tip — When calculating a distance between two points, tap to select
the points from the Trimble Survey Controller database.

Note — When keying in a point name that includes spaces, put double
guotes around it. To save time, use the softkey to select the point.

Table 1.3 shows the operators for the in-field cal cul ator.

Table 1.3 Symbols used by the in-field calculator

Symbol Function Example Result
= Starting an equation =3+4 7

+ Adding =3+2+5 10

- Subtracting =5-3 2

* Multiplying =2*4 8
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Table 1.3 Symbols used by the in-field calculator (Continued)

Symbol Function Example Result

/ Dividing =10/2 5

( Inserting parentheses =2*(5+3) 16

)

ba Calculating the gzimuth =1000}" 1001 Azimuth between Point 1000
between two points and Point 1001

Note: The arrow symbol only
appears in the list for an

azimuth field.
Calculating the slope distance  =1000 11001 Slope distance between Point
4 between two points 1000 and Point 1001
Calculating the horizontal =1000211001 Horizontal distance between
| distance between two points Point 1000 and Point 1001
Calculating the vertical =100041001 \Vertical distance between
al distance between two points Point 1000 and Point 1001

Note: The triangle symbols
only appear in the list for a
distance field.

5@} Tip — When you enter equations using the in-field calculator, enter the

“_n

= symbol first.

Time/date options

To find out how to set the time and date on the TSCe data collector, see
Appendix A, page 415. To specify other time and date options in the
Trimble Survey Controller job, select Configuration / Controller /
Time/date and do the following:

»  Setthefixed interval after which the Trimble Survey Controller
software automatically records the current time in the current
job. Enter the required interval in the Time stamp field.
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*  Setthe GPStimedisplay to Local date/time if you want to
display the GPStime (for example, in the QC records) as alocal
date and timeinstead of GPS weeks and seconds. Thevaluesare
always stored as GPS weeks and seconds—this setting only
configures the display.

Reviewing the Database

To view the records stored in the job database, do one of the following:
*  From the main menu, select Files/ Review current job.
e Tap and select Review current job.

Records are stored in chronological order.

To move around the database, use one of the following:
*  Thescroll bar.
* The and softkeys.
e Thearrow keys.

To search for aparticular item:
e Tap(sarh], and select an option to search for.

To move to the end of the database quickly:
»  Highlight the first record then press( ¢ ) on the keypad.

For more information about a record, highlight the record and tap

Enter ), The [Wext ] and [Prev_] softkeys show the next record and the
previous record respectively. Tap [Ese_] to return to the database
listing.

Note — If point coordinates appear as“ ?" see Coordinate View
Setting, page 16.

You can edit certain records, for example, Code and Antenna.
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Note — When you change an antenna height record in the database,
any offset points that are stored as coordinates are not updated.

Also, the change in antenna height does not affect any postprocessed
points that will be processed using the Trimble Geomatics Office™
software. Verify the antenna height information when you transfer the
data to the office computer. Do the same if you transfer postprocessed
points directly from the receiver to the office software.

Tip — To review features from the Map of current job screen, select the
required feature(s), tap and hold on the screen and choose Review from
the shortcut menu.

You can store a note at any position in the database. To do this:
1. Highlight arecord.
2. Tap Wt . The Note screen appears.

3. Enter the note and tap [Eter ], The note is stored immediately
before the record you highlighted in step 1.

The Note screen remains open until you tap CEsc_1. Alternatively,
tap when there is no text on the screen.

For details of the road information that is stored in ajob, see
Chapter 6, Roading.

Coordinate View Setting

The setting in the Coordinate view field (for example, WGS-84, Locdl,
Grid, or HA VA SD) determines which values are visible in the point

record. You can change the coordinate view setting for the job or just

for viewing a point.

To change the coordinate view setting for the job, see System Units,
page 58.

Trimble Survey Controller User Guide



General Operation 1

To change the Coordinate view setting for a point that you want to
view:

1.  When reviewing the database, highlight the point record and tap
[Enter |

2. Tap and set the Coordinate view field as required.
The options are listed in Table 3-4 on page 58.

If the coordinate value for apoint is ?, one of the following situations
may have occurred:

*  Thepoint may be stored asa GPS point but with the Coordinate
view field set to Local or Grid and a datum transformation and
projection not defined. To correct this, change the Coordinate
view setting to WGS-84, define a datum transformation and/or
projection, or calibrate the job.

*  Thepoint may be stored as a polar vector from a point which
has been deleted. To correct this, restore the point.

* Ina2D survey, aprojection may have been defined with the
project height at null. To correct this, set the project height to
approximate the site elevation.

Deleting and Restoring Points, Lines, or Arcs

To delete apoint, line, or arc in the Trimble Survey Controller
database:

1. From the main menu, select Files/ Review current job.
2. Highlight the point, line, or arc to be deleted and tap [_Enter |,

3. Taplmeete ], For points, the search class changes to Deleted
(normal), Deleted (control), Deleted (staked), Deleted
(backsight), or Deleted (check), depending on the original
search classification.

4. Tap e, The Trimble Survey Controller software records a
note after the origina point, line, or arc record, showing the
time it was del eted.
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When you delete a point, line, or arc, the point symbol changes. For
example, for atopo point, the » symbol replacesthe = symbol.

When you delete aface 1 or face 2 observation that contributesto a
matched pair record, the matched pair record is also deleted. The same
appliesto mean turned angle records.

Tip — To delete features from the Map of current job screen, select the
required feature(s), tap and hold on the screen and choose Delete from
the shortcut menu. Select the features you want to delete and tap [Enter ],

To restore a point, line, or arc in the Trimble Survey Controller
software database:

1. From the main menu select Files/ Review current job.
2. Highlight the point, line, or arc to be restore and tap [Enter ],
3. Tap ufeets,

Deleted points

A deleted point, line, or arc is not used in calculations, but it is still in
the database. Deleting points, lines, or arcs does not make ajob file
smaller.

When you transfer afile that contains deleted points, the deleted
points are not transferred to the office software. If you transfer afile
using the Trimble™ Data Transfer utility, however, the deleted points
arerecorded in the Data Collector (.dc) file. They have aclassification
of Deleted.

Some points, such as continuous offset points and some intersection
and offset points, are stored as vectors from a source point. If you
delete a source point, any point stored as a vector from that point has
null (?) coordinates when you review the database point record.

Tip — To see how a point is stored, select Files / Review current job. Then
highlight the point, tap i’ and view the Stored as field. For more
information, see Table 16.2 on page 301.
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File Management

Use Microsoft Windows CE Explorer to view and manage (copy,
delete/restore) files stored in the TSCe data collector. You can access
Windows Explorer from the Trimble Survey Controller software. To
do this, select Files/ Windows Explorer from the main menu. The
Windows Explorer screen opens at the \Trimble Data folder. This
folder stores all job data used in Trimble software. The \Survey
Controller folder stores the Trimble Survey Controller program and
Help files.

Figure 1.3 shows the Trimble Survey Controller folder structure and
the types of files located in each folder.

Program Files
e

Survey Controller | ——> | = Application file

K e
m Language file
m Audio file
m Help HTML file
u Help GIF image

< o—

= Job file

m GPS data file

m Grid DTM file

Trimble Data = TIN DTM file
m Geoid file

m Feature and
attribute library

m Survey Style file

m Combined datum
grid file

m CSV file

m Background map file

= DC file

m UK National Grid file

Figure 1.3 Trimble Survey Controller folder structure
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For more information on using Windows Explorer, refer to the
Windows CE Help provided on the data collector.

Tip — Use Files / Job management to copy and delete job files. If you
delete job files, any associated GPS files associated are automatically
deleted.

Messages

If the Trimble Survey Controller software cannot operate normally, it
displays a message on the screen, or aflashing message in the status
line. With some messages, the Trimble Survey Controller software
makes an audible sound alerting you to the event that has occurred.
For more information, see Sound Events, bel ow.

Sound Events

Sound events are prerecorded messages that notify you about an event
or action that has occurred. They correspond with status line
messages, and common error and warning messages.

Sound events are stored as .wav files. You can customize your own
sound events by replacing or deleting the existing .wav fileslocated in
the \Survey Controller\L anguages\<L anguage>\ folder.

Tip — Use the Recorder application provided on the TSCe data collector to
record your own sound events. Alternatively, transfer .wav files from the
office computer to the TSCe data collector using Trimble's Data Transfer
utility.

To turn sound events on or off:

1. From the main menu, select Configuration / Controller / Sound
events.

2. Select the Play sound events check box to turn sound events on,
or clear the check box to turn sound events off.
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Status Line Messages

A status line message is usually displayed when the Trimble Survey
Controller software cannot start or continue with its present function
for some reason. For example, a message appears if thereis no radio
link or if the battery islow.

A status line message usually remains on the screen until you (or the
Trimble Survey Controller software) resolve the situation.

When the TSCe data collector is connected to areceiver, the statusline
displays the current survey mode. Table 1.4 explains these modes.

Table 1.4 GPS status line mode display

Survey mode

Explanation

No Survey The receiver is connected but a survey has not been started.

RTK:Fixed The current RTK survey is initialized, and the solution type is L1 fixed—
centimeter-level.

RTK:Float The current RTK survey is not initialized, and the solution type is L1 float.

RTK:Check The current RTK survey is verifying the initialization.

RTK:Auto The radio link is down in the current RTK survey, and the solution is an
autonomous position.

RTK:WAAS The radio link is down in the current RTK survey, and the solution is a
WAAS position

FastStatic The current survey type is FastStatic.

PPK:Fixed The current postprocessed kinematic survey is initialized and, when
postprocessed, should yield an L1 fixed or an iono-free (centimeter-level)
solution.

PPK:Float The current postprocessed kinematic survey is not initialized and, when

postprocessed, should yield an L1 float solution.

RT differential

The current survey type is real-time differential.

Infill:Fixed

The current kinematic infill survey is initialized and, when postprocessed,
should yield an L1 fixed or an iono-free (centimeter-level) solution.
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Table 1.4 GPS status line mode display (Continued)

Survey mode Explanation

Infill:Float The current kinematic infill survey is not initialized and, when
postprocessed, should yield an L1 float solution.

Infill The current survey type is differential, and you are doing an infill session.

WAAS The current survey type is differential, and using signals from the WAAS
satellites.

The root mean square (RMYS) indicator is displayed when you arein
Fine mode in a real-time kinematic survey. It shows the RMS of the
current position, expressed in millicycles.
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Introduction

Before starting a GPS survey, decide which coordinate system to use.
This chapter discusses some things to consider when making this
decision.

If you intend to combine conventional observations with GPS
measurements, read the whole of this chapter. To make only
conventional observations, see Choosing a Coordinate System for a
Conventional Survey, page 39.

GPS Coordinate System

GPS measurements are referenced to the 1984 World Geodetic System
reference ellipsoid, known as WGS-84. However, for most survey
tasks, results in terms of WGS-84 have little value. It is better to
display and store results in terms of alocal coordinate system. Before
you start a survey, choose a coordinate system. Depending on the
reguirements of the survey, you can choose to give the resultsin the
national coordinate system, alocal coordinate grid system, or aslocal
geodetic coordinates.

When you have chosen a coordinate system, search your survey
archives for any horizontal and vertical control pointsin that
coordinate system that are in the area to be surveyed. You can use
theseto calibrate a GPS survey. For moreinformation, see Calibration,
page 271.
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Local Coordinate Systems

A loca coordinate system simply transforms measurements from a
curved surface (the earth) onto a flat surface (a map or plan). Four
important elements constitute aloca coordinate system:

* local datum

*  datum transformation

*  map projection

« cdibration (horizontal and vertical adjustments)

When you survey using GPS, consider each of these.

Local Datum

Because an exact model of the earth’s surface cannot be created
mathematically, localized ellipsoids (mathematical surfaces) have
been derived to best represent specific areas. These ellipsoids are
sometimes referred to aslocal datums. NAD83, GRS80, and AGD66
are examples of local datums.

Datum Transformation

GPS is based on the WGS-84 dllipsoid, which is sized and positioned
to best represent the entire earth.

To survey in alocal coordinate system, the WGS-84 GPS positions
must first be transformed onto the local ellipsoid using a datum
transformation. Three types of datum transformation are commonly
used. Alternatively, you can choose not to use atransformation at al.
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The datum transformations are as follows:

three-parameter — This assumes that the rotational axis of the
local datum is parallel with the rotational axis of WGS-84. The
three-parameter transformation involves three simple
trandationsin X, Y, and Z. The three-parameter transformation
that the Trimble Survey Controller software usesisa
Molodensky transformation, so there may also be achangein
ellipsoid radius and flattening.

Note — Positions on a local datum are commonly called * local
geodetic coordinates’ . The Trimble Survey Controller software
abbreviatesthisto* Local” .

seven-parameter — This is the most complex transformation. It
appliestrandations and rotationsin X, Y, and Z aswell asa
scale factor.

datum grid — This uses a gridded data set of standard datum
shifts. By interpolation, it provides an estimated value for a
datum transformation at any point on that grid. The accuracy of
adatum grid depends on the accuracy of the gridded data set it
uses. For more information, see Using a Datum Grid File,

page 32.

Map Projection

Local geodetic coordinates are transformed into local grid coordinates
using amap projection (a mathematical model). Transverse Mercator
and Lambert are examples of common map projections.

Note — Positions on a map projection are commonly called “ local grid
coordinates’ . The Trimble Survey Controller software abbreviatesthis
to* Grid” .
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Horizontal and Vertical Adjustments

If published datum transformation parameters are used, slight
discrepancies can exist between local control and GPS-derived
coordinates. These discrepancies can be reduced using minor
adjustments. The Trimble Survey Controller software cal cul ates these
adjustments when you use the Ste calibration function. They are
called horizontal and vertical adjustments.

Calibration

Calibration is the process of adjusting projected (grid) coordinates to
fit the local control. You can key in acalibration, or let the Trimble
Survey Controller software calculate it. You should calculate and
apply acalibration before:

«  staking out points

e computing offset or intersection points
The rest of this section describes how to perform acalibration using

the Trimble Survey Controller software. To key in a calibration, see
Creating a Job, page 42.
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Calibration Calculations

Use the Trimble Survey Controller software system to perform a
calibration in one of two ways. Each method resultsin the
computation of different components, but the overall result isthe same
if enough reliable control points (coordinatesin your local system) are
used. The two methods are:

* If you use published datum transformation parameters and map
projection details when creating a job, and if you provide
enough control points, the Trimble Survey Controller software
performs a calibration that computes horizontal and vertical
adjustments. Horizontal control points allow scale error
anomalies in the map projection to be removed. Vertical control
allowsloca dlipsoid heightsto be transformed into useful
orthometric heights.

{Q} Tip — Always use published parameters if they exist.

» If you do not know the map projection and datum
transformation parameters when creating the job and defining
the local coordinate system, specify No projection/no datum.

Then specify whether grid or ground coordinates are required
after asite calibration. When ground coordinates are required,
you must specify the project height. In this case, the Trimble
Survey Controller software performs a calibration that
calculates a Transverse Mercator projection and a Molodensky
three-parameter datum transformation using the supplied
control points. The project height is used to compute a ground
scale factor for the projection so that ground coordinates are
computed at that height.
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Table 2.1 shows the output of a calibration when various datais
supplied.

Table 2.1 Calibration output

Projection Datum Calibration output

transformation
Yes Yes Horizontal and vertical adjustment
Yes No Datum transformation, horizontal and

vertical adjustment

No Yes Transverse Mercator projection,
horizontal and vertical adjustment

No No Transverse Mercator projection, zero
datum transformation, horizontal and
vertical adjustment

Local Control for Calibration

Trimble recommends that you observe and use a minimum of four
local control points for the calibration calculation. For best results,
local control points should be evenly distributed over the job area as
well as extending beyond the perimeter of the site (assuming that the
control isfree of errors).

Q\ Tip — Apply the same principles as you would when placing control for
= photogrammetric jobs. Make sure that the local control points are evenly
distributed to the extent of the job area.

Why Calibrations Are Needed

If you calibrate a project and then survey in real time, the Trimble
Survey Controller software gives real-time solutions in terms of the
local coordinate system and control points.
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Operations That Require Calibration

Note — Perform a calibration at any time, but always complete the
calibration before staking out any points, or computing offset or
intersection points.
If no datum and no projection are defined, you can only stake out lines
and points that have WGS-84 coordinates. Displayed bearings and
distances are in terms of WGS-84.
Specify a projection before staking out arcs, roads, and DTMs. The
Trimble Survey Controller software does not assume that WGS-84 is
the local elipsoid, so you must also define a datum.
Without a datum transformation, you can only start areal-time base
survey with aWGS-84 point.
For information on how to perform a calibration, see Calibration,
page 271.
Figure 2.1 shows the order of calculations performed when a
calibration is calculated.
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Input GPS Measurements WGS-84 LLH
User-supplied
Datum transformation

Local ellipsoid (intermediate)
L'L'H

User-supplied

Map projection
Unadjusted grid

NEH

User-supplied
Control (N E)control
Calculate

Horizontal adjustment
(N E)control and N E

User-supplied
map projectio
P Pro) Output

Local ellipsoid
L'L'H'

Adjusted grid
N'E'H'

User-supplied
Control (h)control

YES

Geoid Model?2

User-supplied
Geoid model
| hgeoid

Calculate
Vertical adjustment
(h)control and hgeoid

Calculate
Vertical adjustment
(h)control and H'

Output grid coordinates (N' E' E)

Figure 2.1 Calibration calculation process
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Copying Calibrations

You can copy acalibration from a previous job if the new jobis
completely encompassed by that initial calibration. If a portion of the
new job lies outside the initia project area, introduce additional
control to cover the unknown area. Survey these new points and
compute a new calibration. Use this as the calibration for the job.

Using a Datum Grid File

A datum grid transformation uses interpolative methods to estimate
the value of the datum transformation at any point in the area covered
by the datum grid files. Two gridded datum files are required for this
interpolation—a | atitude datum grid file and alongitude datum grid
file. When you export a datum grid using the Trimble Geomatics
Office software, the two datum grid files associated with the current
project are combined into asinglefile for usein the Trimble Survey
Controller software.

Selecting a Datum Grid File

To select adatum grid file when creating a job, do one of the
following:

»  Select acoordinate system from the library provided in the
Trimble Survey Controller software. Select the Use datum grid
check box. In the Datum grid field, select the file that you want
to use.

»  Key in the coordinate system parameters. Select Datum
transformation and set the Type field to Datum grid. In the
Datum grid field, select the file that you want to use.

Note — The U.S. Sate Plane 1927 and the U.S. Sate Plane 1983
coordinate systems in the Trimble Survey Controller software use
three-parameter transformations.
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To select adatum grid file for usein the current job:

1. From the main menu, select Configuration / Job / Coordinate
system.

2. Do one of thefollowing:

— If the Key in parameters screen appears, select Datum
transformation and set the Type field to Datum grid. In the
Datum grid field, select the file that you want to use.

—  If the Select coordinate system screen appears, select the
Use datum grid check box. In the Datumgrid field, select
the file that you want to use.

The semi-major axis and flattening values for the selected
datum grid file are displayed. These details overwrite any
already provided by a specified projection.
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Using a Geoid Model

The geoid is a surface of constant gravitational potentia that
approximates mean sealevel. A geoid model or Geoid Grid file (*.ggf)
isatable of geoid-€ellipsoid separations that is used with the GPS
ellipsoid height observations to provide an estimate of elevation.

The geoid-ellipsoid separation value (N) is obtained from the geoid
model and is subtracted from the ellipsoid height (H) for a particular
point. The elevation (h) of the point above mean sealevel (the geoid)
istheresult. Thisisillustrated in Figure 2.2.

h Ground

- - = = = - —

Ellipsoid

Figure 2.2  Geoid — ellipsoid separation

Note — For correct results, the ellipsoid height (H) must be based on
the WGS-84 dlipsoid.

When you select geoid model as the vertical adjustment type, the
Trimble Survey Controller software takes the geoid-ellipsoid
separations from the geoid file chosen, and uses them to display
elevations on the screen.

The benefit of this function is that you can display elevations without
having to calibrate on e evation benchmarks. Thisis useful when local
control or benchmarks are not available, asit makesit possible to work
“on the ground” rather than on the ellipsoid.
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Note — If you are using a geoid model in a Trimble Geomatics Office
project, make sure you transfer that geoid file (or the relevant part of
it) when transferring the job into the TSCe data collector.

Selecting a Geoid File

To select ageoid file when creating ajob, do one of the following:

Select a coordinate system from the library provided in the
Trimble Survey Controller software. Select the Use geoid model
check box. In the Geoid model field, select the file to be used.

Key in the coordinate system parameters. Select Vertical
adjustment and set the Type field to Geoid model or
Geoid/Inclined plane as required. (Select Geoid/Inclined plane
if you intend to key in the inclined plane adjustment
parameters.)

To select ageoid file for the current job:

1.

From the main menu select Configuration / Job / Coordinate
system.

Do one of the following:

— If theKey in parameters screen is displayed, select Vertical
adjustment and set the Type field to Geoid model or
Geoid/Inclined plane as required. (Select Geoid/Inclined
plane, if you intend to key in the inclined plane adjustment
parameters.)

— If the Sdlect coordinate system screen is displayed, select
the Use geoid model check box. In the Geoid model field,
select thefile to be used.
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Working with Ground Coordinates

If you need coordinates to be at ground level instead of projection
level (for example, in areas of high elevation), use a ground coordinate
system.

When you select a ground coordinate system, grid distances equal
ground distances.

Setting up a Ground Coordinate System

When you set up aground coordinate system in a Trimble Survey
Controller job, the software applies a ground scale factor to the
coordinate system projection definition.

To set up aground coordinate system when creating ajob:

1.

Define the coordinate system for the job. Do one of the
following:

—  Choosethe Select fromlibrary option to select a coordinate
system from the library provided in the Trimble Survey
Controller software. Tap [Eater ],

—  Choose the Key in parameters option to key in the
coordinate system parameters. Tap and select
Projection.

In the Coordinates field, choose an option to define the ground
scale factor.

Additional fields appear below the Coordinates field.

If you select the Ground (keyed in scal e factor) option, enter a
value in the Ground scale factor field.

In the Project location group, enter valuesin the fields as
required. Tap to enter the current autonomous position
derived by the GPS receiver. The autonomous position is
displayed in terms of WGS-84.
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The project height is used with 2D points to reduce ground
distances in Cogo ca culations. For more information, see
Project Height, page 66.

If you select the Ground (cal culated scale factor) option, the
fields are used to calculate the ground scal e factor. When the
fields are completed, the computed ground scal e factor is
displayed in the Ground scale factor field.

To add offsets to the coordinates, enter avaluein the False
northing offset and False easting offset field, as required.

Note — Use offsets to differentiate ground coordinates from
unmodified grid coordinates.

To configure a ground coordinate system for the current job:

1.

From the main menu, select Configuration / Job / Coordinate
system.

Do one of the following:

— If the Key in parameters screen is displayed, select
Projection and select an option from the Coordinatesfield.
Complete the fields below as required.

—  If the Select coordinate system screen is displayed, select
an option from the Coordinates field and complete the
fields below as required.

Trimble Survey Controller User Guide 37



2

Coordinate Systems

38

Choosing a Coordinate System for a GPS Survey

When you create a new job, the Trimble Survey Controller software
prompts you to define the coordinate system you are using. You can
select a system from the library, key in the parameters, select Scale
factor only, copy asystem from another job, or select no projection
and no datum transformation. For more information, see Creating a
Job, page 42.

The most rigorous coordinate system consists of four parts:
»  datum transformation
*  map projection
*  horizontal adjustment
»  vertical adjustment

Note — To conduct a real-time survey in terms of local grid
coordinates, define the datum transformation and map projection
before starting the survey.

Tip — In the Coordinate view field, select Local to display local geodetic
coordinates. Select Grid to display local grid coordinates.

When WGS-84 coordinates are transformed onto the local ellipsoid,
using adatum transformation, local geodetic coordinates result. Local
geodetic coordinates are transformed into local grid coordinates using
the map projection. The result is Northing and Easting coordinates on
the local grid. If ahorizontal adjustment is defined, it is applied next,
followed by the vertical adjustment.
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Choosing a Coordinate System for a Conventional

Survey

O

When surveying using conventional equipment, it isimportant to
choose a suitable coordinate system.

For example, if ajob isto combine GPS measurements with
conventional observations, choose a coordinate system that lets you
view GPS observations as grid points. This means that you must
define a projection and a datum transformation. For more information,
see Creating a Job, page 42.

Note — You can complete the field work for a combined survey without
defining a projection and a datum transformation, but you will not be
able to view the GPS observations as grid coordinates.

If you want to combine GPS measurements with two-dimensional
conventional observations, specify a project height for the job. For
more information, see Project Height, page 66.

If ajobisto contain conventional observations only, select one of the
following when you create the job:

* A typical coordinate system and zone that provide mapping
plane coordinates. For example, State Plane coordinates.

e Scaefactor only.

In a conventional survey, measurements are made at ground
level. To compute coordinates for these measurements,
observations are reduced to grid level. The specified scal e factor
isapplied to measured distances to reduce them from ground to
grid.

The Scale factor only option is useful for areas that use alocal
scale factor to reduce distances to grid.

Tip — If you are not sure what coordinate system to use, select the Scale
factor only projection and enter a scale factor of 1.000.
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Job management

Reviewing the job database

Map of current job

Status of current job

Selecting comma delimited (.csv) files
System units

System settings and corrections
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Introduction

Before starting a survey, select or create ajob. All subsequent settings
and data are stored in this job.

Note — In the Trimble Survey Controller software, GPSand
conventional data can be combined in a single job.

You can change certain settings (such as the units and distance
display) at any time. Trimble recommends that you set these before
creating ajab, as this reduces the number of recordsin the job
database. For more information, see System Settings and Corrections,

page 60.

Job Management

You can create, open, copy, delete, and close jobsin the Trimble
Survey Controller database. The current job nameis displayed at the
top of the main menu. In addition, tap and hold on the title bar in the
current screen to display a Tool Tip of the job name.

To perform most job operations, select Files from the main menu.
Then select Job management.

Creating a Job
To create ajob:
1. TapNew ]
The New job screen appears.
2. Enter thejob name in the Name field.

3. Inthe Sdect coordinate systemfield, select a coordinate system
option. See Selecting a Coordinate System, below. Tap [Enter ],
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Selecting a Coordinate System

When you create ajob, select a coordinate system using one of the
following options:

e Select from library

* Key in parameters

»  Scalefactor only

»  Copy from other job

*  No projection/no datum

If asurvey isto contain conventional observations only, select Scale
factor only. If conventional observations are to be combined with GPS
measurements, choose a coordinate system now. For more
information, see Choosing a Coordinate System for a GPS Survey,

page 38.

If you are not sure of the coordinate system, select No projection/no
datum. You can define the values later in the job and then all points
will be updated. (To do this, select Configuration / Job / Coordinate
system. Tap or and enter the parameters or select a
coordinate system.)

Note — If you are using GPS, define the coordinate system and/or
calibration for the job before computing offsets and/or intersection
points, or staking out points.

If you later change the coordinate system or calibration, any of the
above points that are already computed, measured, or staked out will
be inconsistent with the new coordinate system, and any points
computed or staked out after the change.

Select from library

To select a coordinate system and zone from the list provided by the
Trimble Survey Controller software:

1. Inthe New job dialog, choose the Select from library option.
2. Tap Bt The Select coordinate system screen appears.
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Select the appropriate coordinate system and zone for the area.

To use ageoid file from the database, select the Use geoid
model check box and set the Geoid model field to the geoid file
name. For more information, see Using a Geoid Moddl,

page 34.

To use adatum grid file from the database, select the Use datum
grid check box and set the Datum grid field to the datum grid
file name. For more information, see Using a Datum Grid File,

page 32.

To use ground coordinates for the job, select an option from the
Coordinatesfield and complete the fields below as required. For
more information, see Working with Ground Coordinates,

page 36.
The project height is used with 2D points to reduce ground

distances in Cogo cal culations. For more information, see
Project Height, page 66.

Key in parameters

To key in the projection and datum transformation parameters for the

site:
1.

In the New job screen, choose Key in parameters. Tap [Enter ],
The Key in parameters screen appears.
Select Projection, and enter the details for the site.

To use ground coordinates for the job, select an option from the
Coordinates field and compl ete the fields as required. For more
information, see Working with Ground Coordinates, page 36.

The project height is used with 2D points to reduce ground
distances in Cogo calculations. For more information, see
Project Height, page 66.

Select Datum transformation, and enter the appropriate
parameters.
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Note — When keying in the coordinate system parameters, define the
local ellipsoid in either the Projection screen or the Datum
transformation screen. If the values change in one of these screens, the
Trimble Survey Controller software automatically changesthemin the
other.

The source éllipsoid is always WGS-84. The parameters do not appear
here and there is no need to edit them.

Scale factor only
To select a Scale factor only coordinate system:
1. Inthe New job screen, choose Scale factor only. Tap [Enter .
The Projection screen appears.
2. Enter avaluein the Scale factor field.

All distances measured with a conventional instrument are scaled by
thisvalue.

Copy from other job

To copy a coordinate system from another job in the database:
1. Inthe New job screen, choose Copy from other job. Tap Eter ],
2. Select the job name that you want to copy from.

No projection/no datum
To select a coordinate system with an undefined projection and datum:

1. Inthe New job screen, choose No projection/no datum. Tap
Eter ] The No projection/no datum screen appears.

2. Set the Coordinates field to Ground, and enter avalue (average
site height) in the Project height field to use ground coordinates
after asite calibration. Alternatively, set the Coordinatesfield to
Grid.
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3. Select the Use geoid mode check box, and select a geoid model
to calculate a Geoid/Inclined plane vertical adjustment after a
site calibration.

Any points measured using GPS are displayed only as WGS-84
coordinates. Any points measured using a conventional instrument are
displayed with null (?) coordinates.

Opening a Job
To open ajob, highlight the name of the required job and tap [_Enter ],

Copying a Job
To copy ajob, highlight the name of the job to be copied and tap
[ Copy |,

Enter a name for the new job in the To name field and tap [_Exte ], The
complete job is copied.

—Q’— Tip — Use Windows Explorer to rename a file.

Copying between Jobs

Use this option to copy data between jobs. You can copy the following
data:

e Cdlibration

e All control points

e Cdlibration and control points

* Roads

e Points
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To copy data from another job:
1. From the main menu, select Files/ Copy between jobs.

2. Inthe Job to copy fromfield, select the name of the job that
contains the data you want to copy.

3. IntheJob to copy to field, select the name of the job that you
want to copy the data into.

4. Inthe Copy field, select the appropriate option for the data that
you want to copy.

5. If you want to copy a point, select the Copy duplicate points
check box, even if the point aready existsin the job that you are
copying to.

If you select the Copy duplicate points check box, the
Overwrite check box appears. Select thisif you want the
duplicate points you copy to overwrite (delete) the pointsin the
job you are copying to. Tap [_Eter |

When copying points, if the two jobs have different calibrations,
the following message appears.

Calibrations differ. Copy calibration?

6. Tap or as appropriate. If you tap the
cdibration is also copied.

If duplicate points were copied, awarning message appears to
show how many duplicates were copied.

Reviewing the Job Database

To review the database for the current jab, see Reviewing the
Database, page 15.
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Map of Current Job

The Map of current job screen is agraphical representation of the
features (points, lines, arcs) in the job database. You can move around
the map, hide or display different parts of the map, and select features
for common tasks. You can also display a background map.

To access the Map of current job screen, do one of the following:
o Tap[We |
e From the main menu, select Files/ Map of current job.

A screen, similar to the following one, appears.

Line0001 ail B

K
100

Arc000z
161

Nail F

. .
A Favarites

& Switch to

RTK:Fixed H:0.006m :0.011m RM5:§

Esc @\ | @\ lT @\ |'| Meazure

Different symbols identify different point types. The current position
of the GPS antenna is shown as a vertical/horizontal cross (+).

The current orientation of a conventional instrument is shown by a
dotted line extending from the instrument to the end of the screen, or
to the prism when a distance is measured. The location of the prismis
shown as across (+).

If thereis a point with the same name as another point in the database,
the point with the higher search class is displayed. For more
information about how the Trimble Survey Controller software uses
search classes, see Appendix B, Database Search Rules.

Note — Only grid coordinates are displayed. If you have not defined a
projection, only points stored as grid coordinates appear.
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Note — If the Grid coords field in the Cogo settings screen is set to
Increase South—West or Increase South—East, this screen is rotated by
180°. The letter N on the north arrow denotes Grid 0°.

Table 3.1 describes the map softkeys that you can use to navigate
around the map or to change the map display options. The effect on
tapping on the map depends on the active softkey selected. When no
softkey is selected, the map isin Select mode. For more information
on selecting features from the map, see Selecting Features, page 51.

Table 3.1 Softkeys in map of current job screen

Softkey Function

Tap the softkey to zoom in to the center of the map area.
Tap and hold on the softkey to make it active. Tap on an area of the map to
zoom in to, or drag a box around the area you want to view. Tap the softkey
again to deselect it.

Tap the softkey to zoom out from the center of the map area.
Tap and hold on the softkey to make it active. Tap on area of the map to zoom
out from. Tap the softkey again to deselect it.

[ o ] Shifts the center of the map area to another part of the map.
Tap on a part of the map to center the area, or tap and drag the map area to
where you want to pan.

Zooms to extents—shows all features on the screen.

i Displays the other softkeys (see below).

Shows a legend for the feature symbols and lets you choose which features to

display.
Place a check mark against the features you want displayed.
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Table 3.1 Softkeys in map of current job screen (Continued)
Softkey Function
Displays the Pan to point screen. Enter a point name and scale value.
Selects a background map. For more information, see Background Map,
page 54.
Changes the labels that are displayed next to the points. (The names of
continuous points are not displayed.) Choose from By name, By code, or None.
You can also choose whether to display the point symbols and coded features
for each point. If the Display coded features check box is selected, the Trimble
Survey Controller software draws lines between points if their feature codes
have certain display properties. When you create or edit a feature code, use the
softkey to specify the feature code’s display properties.
To display the points in the stakeout list, select the Display stakeout list points
check box. The points are displayed with a hollow flag icon next to them ( F ).
Warning: If you select the Display stakeout list points check box, the map
display takes longer to update.
Table 3.2 shows the symbols that appear when you tap the
softkey.
Table 3.2 Feature symbols
Symbol Filter element Symbol Filter element
= Topo points (GPS) 3 As-staked points
v Face 1 Topo points y Face 2 Topo points
(Conventional) (Conventional)
® Keyed in points (normal) .& Keyed in points (control)
M Face 1/ Face 2 el Calibration points
Matched pair
o Mean turned angle 0 Cogo points (computed)
Observed control points 6 Rapid points
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Table 3.2 Feature symbols (Continued)
Symbol Filter element Symbol Filter element
_.-i"-., FastStatic points % Laser points
- Base points . Resection points
- Check points . Continuous points
) Offset points & Copied control points
& Intersection points - Copied normal points
o Copied as staked points Traverse points
Lines . Roads
o i
- Arcs - Comma-delimited file points

Selecting Features

You can use the Map of current job screen to select features (points,

lines, curves) for various tasks.

To select afeature on the screen, tap the required feature.

The selected feature is highlighted and displayed in reverse video
(white on black). If there is more than one feature within the
highlighted area, alist of the features within this area appears. Select

the features as required. Tap or tap somewhere away from the

list to return to the map.

To select multiple features, do one of the following:

*  Drag abox around the points that you want to select.

»  Tap each feature that you want to select.
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To deselect a feature from the map, do one of the following:

»  Tapthe selected feature to deselect it. If there is more than one
feature within the highlighted area, alist of features within this
area appears. Deselect the features as required.

e Tap and hold on the map and select List selection from the
shortcut menu. A list of the selected features appears. Deselect
the features as required.

*  Toclear the entire selection, double-tap somewhere avay from
the selected features. Alternatively, tap and hold on the map and
select Clear selection from the shortcut menu.

Using the Map for Common Tasks

The following sections describe the ways you can use the map to
perform functions on the selected features.

Measuring from the map

When you have no features selected, tap to measure your current
position.

Staking out from the map

When you select features from the map, the button becomes
available. Tap it to stake out the selected features.

If more than one point is selected, the points are added to the Sake out
points list where they can be selected for stakeout.

If the selection contains different feature types (points, lines, arcs),
only features of the first type selected can be staked out from the map.
To stake out the other feature types, clear the selection then reselect
the other features.

Alternatively, double-tap afeature to stake out. If there is more than
one feature within the highlighted area, alist of features within this
area appears. Select the feature that you want to stake out.
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You can also use the map shortcut menus to stake out features. For

more information, see the following section.

Accessing tasks from the shortcut menu

The Map of current job screen shortcut menus provide quick accessto
common tasks. The available tasks depend on the number and type of
features selected.

To access the shortcut menu, tap and hold on the screen. Alternatively,
tap and hold on the feature when making a selection. Table 3.3 shows
the options available from the shortcut menu. The v" symbol against a

task shows that you can access it through the shortcut menu for the

feature at the top of that column.

Table 3.3 Shortcut menu options

Task

Feature

No
features

One
point

Two Threeor Line Arc
points more
points

Review

List selection
Clear selection
Delete

Stakeout
Navigate to point
Turn to point

ANANANEENANAY

ANIENENENEN
ANIENENENEN
NIENENENAN
NNIENENENRN

Compute inverse
Compute area
Subdivide a line
Subdivide an arc

Key in point
Key in line
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Note — If you select a point with the same name as another point in the
database, then select the Review or Delete option from the shortcut
menu, a list of the duplicate points appears. Select the point you want
to review or delete.

Using field fill-in
Field fill-in allows you to enter feature names into fields by selecting
from the map.
To enter afeature using field fill-in:
1. From the Map of current job screen, select the required
feature(s).
2. Accessthe screen into which you are entering features.
The selected feature(s) are automatically entered into the appropriate

fields. When more than one feature is selected, the fields arefilled in
the order that the features were selected.

To enter another feature into the field, using the map, tap then
select the required feature. Tap [Esc ] to return to the previous screen.

Using the Map Selection list

If you selected features from the Map of current job screen, the map
selection button B becomes available on the right side of the feature
namefield. Tap it to access alist of the selected features. Only feature
types (points, lines, arcs) that are specific to the field are shown.

Background Map

Usethe softkey to select amap to be displayed in the
background layer of the Map of current job screen. You can display
more than one background map at onetime. The features are visible
but cannot be selected, edited, or deleted.

Usethe Trimble Data Transfer utility to transfer background map files
to the Trimble Survey Controller software.
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The Trimble Survey Controller software supports AutoCAD (ASCII)
files (*.dxf). The following entities are supported:

* 3D FACE, ARC, CIRCLE, INSERT, LINE, LWPOLY LINE,
POINT, POLY LINE, TEXT

The following screen shows atypical map of a current job:

D 6
?1_350

Map

tenu

L
| Favoiites

Switch to

RTK:Fized H:0.006m V¥:0.012m RM5:8

Esc @\ |m @\ |ﬂ Measure-

Status of Current Job

From the main menu select Files/ Status of current job. The following
Screen appears:

Status of current job
Iaime: Job space:
resect 49kh
GPS file space: Dovvrlosced:
Okb No
System: Zone: K
New Zealand LC Mt Pleasant Map
Calibrated: \ertical adjustment:
No Ho adjustment Men
Coordinate view: Distances; Favaiites
Grid Ground Switch to
RTK:Fixed H:0.006m ¥:0.012m RM5:8
Eax Enter
(PS5 files
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Selecting Comma Delimited (.csv) Files

Use acomma delimited (.csv, or Comma Separated Values) fileto
access points that do not exist in the current job, or that you do not
want to import into the job.

You can use pointsin a.csv file for:
e staking out without having the design pointsin the job
* entering into Point name fields, such as for Cogo functions

*  navigating to control or check shots from previous surveys

Transferring .csv Files

Before you transfer a .csv file, make sure the datain the fileisin the
format: Point name, First ordinate (Northing or Easting), Second
ordinate (Northing or Easting), Elevation, Point code.

Note — The coordinate order (Northing and Easting ordinates) in the
.csv file must be the same as the setting in the Coordinate order field in
the Units screen.

To transfer a.csv file to the Trimble Survey Controller software:

1. Usethe Data Transfer utility or Microsoft ActiveSync to
transfer the file from the office computer to the \Trimble Data
folder on the TSCe data collector. For more information, see
Chapter 4, Data Transfer.

2.  From the main menu, select Files/ Comma delimited files. The
Comma delimited files screen appears.

3. Tapthefile(s) that you want to use for the current job or tap
to select all files. You can access points from more than
onefile.

4, TapEw],

The next section describes how to access the pointsin a.csv file.
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Note — To import pointsfroma .csv file to the current job, select Files/
Import/Export / Receive data. For more information, see Receiving
ASCII Data from an External Device, page 77.

Accessing Points in .csv Files
To access pointsin a.csv file, use one of the following methods:
»  Select from the map
*  Key in the point name
*  Usethe Stake out points list

When you access a.csv point for atask other than for stakeout, it is
copied to the job database.

Note— If two pointsin one or more .csv files have the same name, only
thefirst point is used. If there is a point with the same name in the
database, the point in a .csv fileis not used.

Selecting from the map
Pointsin a.csv file appear as comma ( +) symbolsin the map.

You can select them for various tasks, such as staking out, as you
would with points stored in the job database. For more information,
see Map of Current Job, page 48.

Note — You can only review pointsin a .csv file from the map.

Keying in a point

To enter apoint from a.csv file into a Point name field, access a Point
name field and key in the point name.

Note — You cannot use the softkey to select pointsfroma .csv file.
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Adding points to the Stake Out Points list
Add a point to the Stake out points list using the Select from files
option. For more information, see Points, page 311 and Staking Out a
Point, page 385.
System Units
Set the units and the preferred format of the units at any time; the job
databaseisimmediately updated. A job retains the settings assigned to
it, even if the units or format change in a subsequent job.
To change the units or format:
1. Select Configuration/ Job / Units.
2. Highlight afield, for example Angles, and select a format from
thelist.
3. Change the other fields as required:
—  Thesetting for the Coordinate view field determines what
is displayed when you review the database. See Table 3-4.
Table 3-4 Coordinate view options
Option Description
WGS84 View as WGS-84 Latitude, Longitude, and
Height
Local View as local ellipsoidal Latitude, Longitude, and
Height
Grid View as Northing, Easting, and Elevation
ECEF (WGS84) View as Earth-Centered-Earth-Fixed WGS-84 X,
Y, Z coordinates
Az VA SD View as azimuth, vertical angle, and slope
distance
HA VA SD (raw)  View as horizontal angle, vertical angle, and
slope distance
58  Trimble Survey Controller User Guide



Job Operations 3

Table 3-4 Coordinate view options (Continued)

Option Description

Az HD VD View as azimuth, horizontal distance, and
vertical distance

HA HD VD View as horizontal angle, horizontal distance,
and vertical distance

A Grid View as differences in Northing, Easting, and
Elevation from the instrument point

Note — If the coordinate value for apointis“ ?”, itis
possible that the point is stored as a GPS point but the
Coordinate view field is set to Local or Grid, and you have
not defined a datum transfor mation and projection.
Change the Coordinate view setting to WGS-84, define a
datum transformation and/or projection, or calibrate the
job.

Alternatively, it is possible that the point is stored as a
polar vector from another point but that source point is
deleted. Undeleteit.

— Thegrade of aslope can be displayed in one of the
following formats: angle, percent, or ratio.

The ratio can be displayed as Rise: Run or Run: Rise.
Figure 3.1 illustrates these.

6\098

Rise

Run

Figure 3.1 Rise and run in the grade display
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The setting in the Laser VA display field determines
whether the laser measurements are displayed as vertical
angles measured from the zenith, or inclinations measured
from horizontal.

Use the HA VA angle display field to specify how
horizontal and vertical angles are displayed.

4. Tap to accept the settings and return to the Job menu.

System Settings and Corrections

Various settings and corrections affect how data and results are
displayed on the TSCe data collector. It isimportant to understand the
effects of the settings used.

Note — If you change the settings in a subsequent job, the original job
retains its settings.

When you change a setting, a note is recorded in the job database.
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Cogo Settings Screen

To access the list of settings and corrections, select Configuration

from the main menu. Then select Job / Cogo settings. The following
screen appears.

W 56 - Cogo settings ? ﬂi
Distances: South azimuth (grid): Do 100
= r = 00

Grie coords: i
Increase North-East ﬂ M
Magnetic declinstion: Subdivide points code: ?1 _B50
[0°000.00000E |  [Name]~|

Map

tenu

Favorites

Switch to

RTK:Fixed H:0.006m V:0.011m RM5:8
Esc

Erter

Change these settings as required. They are applied to the current job
(if oneis open) or to the next job that you create.

Options Softkey

When you select Cogo from the main menu, an softkey appears

in some of the screens. This softkey lets you change certain settings or
corrections.

Note — Parameters that are set in the Options screen only apply to the
current job. Different jobs can have different settings.

Distance Display

The Distances field defines how distances are displayed and which
distances are used for calculations in the Trimble Survey Controller
software. Select one of the following options:

*  Ground (the default setting)
* Ellipsoid
« Grid
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Figure 3.2 shows the options between points A and B.

Ground distance

Grid distance
-

\
/ﬂpsmd diStanCN\

| /

Ellipsoid

Figure 3.2 Distances used by the Trimble Survey Controller software
between points A and B

Note — Distance and height/elevation fields have the suffix (grnd),
(ell), or (grid), depending on the value in the Distancesfield.

Ground distance

A ground distance is the horizontal distance calculated between the
two points at the mean elevation parallel to the chosen ellipsoid.

If an ellipsoid has been defined in the job and the Distancesfield is set
to Ground, the distanceis calculated parallel to that. If no ellipsoid has
been defined, the WGS-84 ellipsoid is used.

Ellipsoid distance

If the Distancesfield is set to Ellipsoid then acorrection is applied and
all distances are calculated as if on the local ellipsoid, which usualy
approximates to sealevel. If no ellipsoid has been specified, the
WGS-84 ellipsoid is used.

Note — If the coordinate system for a job is defined as Scale factor
only, ellipsoid distances cannot be displayed.

62  Trimble Survey Controller User Guide



Job Operations 3

Grid distance

If the Distancesfield is set to Grid, the grid distance between two
pointsis displayed. Thisis the simple trigonometrical distance
between the two sets of two-dimensional coordinates. If the coordinate
system for the job is defined as Scale factor only, and the Distances
field is set to Grid, the Trimble Survey Controller software displays
ground distances multiplied by the scale factor.

Note — A grid distance between two measured GPS points cannot be
displayed unless you have specified a datum transformation and a
projection, or performed a site calibration.

Curvature Correction

In the Trimble Survey Controller system, all ellipsoid and ground
distances are parallel to the ellipsoid.

Azimuth Display

The azimuth displayed and used by the Trimble Survey Controller
software depends on the coordinate system that you defined for the
current job:

» If you defined both a datum transformation and a projection, or
if you selected Scale factor only, the grid azimuth is displayed.

*  If you defined no datum transformation and/or no projection,
the best available azimuth is displayed. A grid azimuth isthe
first choice, then alocal ellipsoidal azimuth, then the WGS-84
ellipsoid azimuth.

* If youare using alaser rangefinder, the magnetic azimuth is
displayed.
In the Survey / Offsets screen you can select which azimuth is used.
For more information, see Azimuth plus angle, page 165.

The azimuth that the Trimble Survey Controller software usesis
identified by the suffix (grid), (loca), (WGS84), or (mag).
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South Azimuth

If a south azimuth display is required, set the South azimuth field to
Yes. All azimuths still increase clockwise. Figure 3.3 shows the effect
of setting the South azimuth fieldsto No or Yes.

N N
0 180
270 90 90 270
180 0
S S
South azimuth = No South azimuth = Yes

Figure 3.3 South azimuth setting

Grid Coordinates

Use the Grid coords field to set the grid coordinatesto increasein one
of the following sets of directions:

e north and east
*  south and west
e  north and west
*  south and east
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Figure 3.4 shows the effect of each setting.

N N
(50,50) (-50,-50)
(-50,-50) s (50,50)
Increase North-East Increase South-West
N N
(50,50) (-50,-50)
(-50,-50) (50,50)
S S
Increase North-West Increase South-East

Figure 3.4 Grid coordinates setting

Magnetic Declination

Set the magnetic declination for the local areaif magnetic bearings are
being used in the Trimble Survey Controller software. You can use
magnetic bearingsif you choose the Brng-dist from a point method in
the Survey/Offsets screen.
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Enter a negative value if magnetic north is west of true north. Enter a
positive value if magnetic north is east of true north. For example, if
the compass needle points 7° to the east of grid north, the declination
is+7° or 7°E.

Note — Use the published declination valuesif available.

Subdivide Pts Code

When you subdivide aline or arc, anumber of points are created. Use
the Subdivide pts code field to specify the code that the new pointswill
be allocated. Choose from the name or the code of the line or arc that

is to be subdivided.

Project Height

The project height can be defined as part of the coordinate system
definition. Tofind it, select Configuration / Job / Coordinate Systemin
either the Library or Key in / Projection dial ogs.

If apoint has no e evation, the Trimble Survey Controller software
uses the project height for Cogo calculations. If you combine GPS and
2D conventional observations, set the Project height field to
approximate the height of the site. This height is used with 2D points
to caculate grid and elipsoid distances from measured ground
distances.

If you have defined a projection and you intend to do a 2D survey, you
must enter avalue for the project height. This reduces measured
ground distances to €llipsoid distances.

If you edit the project height (or any other local site parameter) after
calibrating, the calibration becomes invalid and must be reapplied.
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In this chapter:

= Introduction

m Data transfer between the TSCe data collector and the office computer

m Data transfer between the Trimble Survey Controller software and
another device
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Introduction

This chapter describes how to transfer data between the TSCe data
collector and an office computer. It lists the types of files that can be
transferred, and shows how to connect the equipment for transfer. It
then shows how to transfer point names, point codes, and grid
coordinates in ASCII format between the TSCe data collector and a
variety of conventional instruments, data collectors, and office
computers.

Data Transfer between the TSCe Data Collector and
the Office Computer

You can transfer various types of files between the TSCe data collector
and the office computer, including data collector (.dc) files, feature
code files, digital terrain models (DTM), and language files. The data
transfer process on the data collector is controlled by the office
computer software when you connect the data collector to the office
computer and select the appropriate options.

You can transfer files using:
e TheTrimble Data Transfer utility

*  TheTrimble Data Transfer utility with Microsoft ActiveSync
software enabled

*  Microsoft Explorer with the Microsoft ActiveSync software
enabled

You can aso transfer data to and from the TSCe data collector using
other Trimble software packages. For more information, refer to the
help provided with the Trimble office software.

Note — To transfer ASCII data between the TSCe data collector and
other devices, see Data Transfer between the Trimble Survey
Controller Software and Another Device, page 72.
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Using the Trimble Data Transfer Utility

Use the Trimble Data Transfer utility to transfer files between the
Trimble Survey Controller software and the office computer.

For more information on using Trimble's Data Transfer utility, see the
Trimble Data Transfer Help and the Trimble Survey Controller
Release Notes.

Using the Trimble Data Transfer Utility with the Microsoft
ActiveSync Software Enabled

To transfer files between the Trimble Survey Controller software and
the office computer:

1. Make surethat the TSCe data collector and office computer are
switched on.

Disconnect any devices that are communicating with the data
collector, and close down any applications to ensure that the
communications ports are available.

2. Connect the TSCe data collector to the office computer. Use one
of the following methods:

Serial cable

USB cable

Infrared

Network (Ethernet) card.

3. TheMicrosoft ActiveSync icon on your Windows taskbar will
start spinning and the TSCe data collector will prompt you with
the message, Connect to desktop. Tap [ ¥es 1.
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4. |If the message does hot appear on the TSCe data collector and
the Microsoft ActiveSync icon does not spin, thereisa
connection problem. Check that the connection settings in the
Microsoft ActiveSync software are correct and that there are no
applications using the COM port on the TSCe data collector. If
necessary, perform a soft reset (warm boot). For more
information, see Rebooting, page 416.

Note— Always connect the TSCe data collector to the Microsoft
ActiveSync software with the Guest connection. Partnership
connections between the data collector and your office
computer are not supported. For more information about Guest
connections, see the Microsoft ActiveSync Help.

5. Onthe office computer, start the Data Transfer utility. The rest
of the procedure is controlled by this software.

Note — To transfer filesto and from earlier versions of the Trimble
Survey Controller software or Trimble GPSreceivers, turn off the
Microsoft ActiveSync software and use the Trimble Data Transfer
utility directly.
Using Microsoft Explorer with the Microsoft ActiveSync
Software Enabled
You can use Microsoft’s Explorer and ActiveSync software to move or
copy filesto or from the TSCe data collector. Use the software to
transfer filesthat do not require conversion by the Data Transfer utility
(for example, comma delimited (.csv) files). See Table 4.1.
From the Microsoft ActiveSync window:

1. Click Explore to move or copy files between the office
computer and the TSCe data collector for sharing information.
Alternatively, use Windows Explorer to move or copy files.

2. Click Tools to backup and restore files.

For more information on using Microsoft ActiveSync software to
transfer files, refer to the Microsoft ActiveSync Help.
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File Conversion

When datais transferred to and from the Trimble Survey Controller
software, some files are converted for use in the Trimble software.

Table 4.1 lists the files that are used in the Trimble Survey Controller
software and the file types they are converted to when transferred to

and from Trimbl e office software.

Table 4.1 Trimble Survey Controller files

PC TSCe Description Trimble Microsoft
Data Explorer
Transfer using
ActiveSync
.dc .job Survey Controller job files Y
.csv .csv  Comma Delimited (CSV) files Y Y
.dtx .dtm  Digital Terrain Model files Y N
.ttm .ttm Triangulated Terrain Model files Y Y
fel fal Feature and Attribute Library files Y N
.ddf fal Data Dictionary files Y N
.gof .gof Geoid Grid files Y Y
.cdg .cdg  Combined Datum Grid files Y Y
.pgf .pgf UK National Grid files Y Y
.dxf .axf Background Map files Y Y
.ini .dat Antenna files Y N
.Ing .Ing Language files Y Y
.wav .wav  Sound files Y Y
.dat .dat GPS data files Y Y

Trimble Survey Controller User Guide

71



4

Data Transfer

72

When a.dc fileistransferred to the Trimble Geomatics Office
software, any GPS data files associated with that file are also
transferred. Information about the .dc file format is available from the
Trimble website (www.trimble.com). For more information, contact
your local Trimble deder.

Note — If a Trimble Geomatics Office project uses a geoid model,
remember to also transfer the geoid file (or the subgridded part of it)
when transferring the job into the Trimble Survey Controller software.

AutoCAD Land Development Desktop software

Usethe Trimble Link™ software to transfer data between the Trimble
Survey Controller software and Autodesk’s AutoCAD Land
Development Desktop software.

When job datais transferred from the Trimble Survey Controller
software to the AutoCAD Land Devel opment Desktop software, a .tic
fileis created.

Data Transfer between the Trimble Survey
Controller Software and Another Device

This section shows you how to use the ASCII datatransfer functionin
the Trimble Survey Controller software. Use this function to transfer
point names, point codes, and grid coordinatesin ASCII format
between the TSCe data collector and a variety of conventional
instruments, data collectors, and office computers.

In addition, you can transfer ASCII files directly to the office
computer using third-party download software, such as
HyperTerminal.

Note— Only pointswith grid coordinates are transferred when you use
the ASCII data transfer function. If the job does not have a projection
and datum transformation specified, GPS points cannot be
transferred. Furthermore, deleted points, and any points stored as
polar vectors from a deleted point, cannot be transferred.
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Transferring ASCII Data to and from an External Device

You can transfer ASCI| datato and from an external device or office
computer in the following formats:

Geodimeter® (Area)
Comma delimited (*.csv)
SDR33 coordinates
SDR33DC

SC Exchange

TDS

Topcon (GTS-7)
Topcon (FC-5)
Trimble DC v10.0
Zeiss (R5)

Zeiss (Rec E/M5)
Zeiss (Rec500)

In an SC Exchange .dc file, all observations are reduced to WGS-84
positions and grid positions (coordinates). Use this file format to
transfer .dc files between different versions of the Trimble Survey
Controller software running on the TSCe and TSC1 data collectors.

The next sections describe how to connect the TSCe data collector,
and how to send and receive datato and from the Trimble Survey
Controller software.
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Sending ASCII Data to an external device

A Warning — When sending data to a device that does not include a units
setting as part of its file, make sure that the Trimble Survey Controller file
uses the units setting of that device.

If you are not sure whether the device file includes a units setting, set the
Trimble Survey Controller file to the same units as the device.

To send ASCII datato an external device:
1. Select thefilesto transfer:

a.  Select Files/ Import/Export / Send ASCII data. The
following screen appears:

@ 5C - Send ASCI data 2| = x|
File format: | o 10122
SDR33 coordinates v
Port details
Controller port: Baud rate:
Cot] 1
Diata bits: Parity: "
g
Stop bits: Flovw contral: Favarites
1 Xon/Xoff J Switch to
Ho survey PDOP:2.3
Ezt Send
R |

b. UsetheFileformat field to specify the type of file that you
want to send.

If the File format field is set to CommaDelimited (*.CSV),
SC Exchange or SDR33 DC, the Send to field appears. Set
the field to External device.
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2. Setthetransfer parameters:

a

Set the Controller port field to the TSCe data collector port
you are using for the transfer.

Set the Baud rate and Parity fields to match the
corresponding parameters on the device that you are
communicating with.

Note— If the File format field is set to Comma Delimited
(*.CYV), set the baud rate correctly on the external device.
If appropriate, also set the flow control (xon/xoff).

If you are transferring a .dc file, and you want the Trimble
Survey Controller software to include a checksum when
thefileistransferred, select On in the Checksum field.

Note — For the Geodimeter (Area), SDR33, TDS, Topcon
(GTS7), Topcon (FC-5), Zeiss (R5), Zeiss (Rec E/M5), and
Zeiss (Rec500) output options, the format is controlled by
the external device.

3. Setthefile parameters:

a

If the Fileformat field is set to SDR33 coordinatesor TDS,
the Job name field appears. Enter aname for thefilethat is
created when the datais transferred.

Set the Point name field to Unchanged or Auto-generate.
Unchanged sends the point names as they appear on the
TSCe data collector. Auto-generate adds two extrafields:

— Use the Sart point namefield to specify the name of the
first point to be transferred.

— Usethe Auto point step size field to define the amount by
which the Sart point value isincremented or
decremented when the Trimble Survey Controller
software generates point names for subsequently
transferred points.
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Note — If the File format field is set to TDS and the Point
name field is set to Unchanged, a point will only be
transferred if the point name is less than eight characters
long and contains numeric characters only.

Use the Point code field to specify what is sent to the
external device selected in the Code field:

— Select Use point code to send the point code.
— Select Use point name to send the point name.

Note — If you have used long codes (up to 42 characters)
in the Trimble Survey Controller software, and thefile
format you are transferring to does not support long codes,
the codes will be shortened.

If the File format field is set to SDR33 coordinates, thereis
an Output notes check box. Select thisto output all user-
entered notes with the point data. The notes are output in
SDR33 record 13NM format.

If the File format field is set to Comma Delimited (*.CSV),
you can specify the format of the data to be output. Five
fields appear: Point name, Point code, Northing, Easting,
and Elevation. Using the options provided, select aposition
for each field. Select Unused if you do not want to send a
particular value. For example:

Point name Field 1
Point code  Unused
Northing Field 3
Easting Field 2
Elevation Field 4

4. Transfer thefiles:
a. When the format details are complete, tap [ Send ],

If you are sending points (not a .dc file), the Select points
screen appears. Select the points to send.
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The procedure is similar to that used to create a Stake out
points list. For more information, see Points, page 311.

c. TheTrimble Survey Controller software prompts you to
initiate receiving on the instrument that you are sending
datato. For more information about receiving data, refer to
the manual for the receiving device.

When the other deviceisready to receive, tap to send
the data. The dataiis transferred.

Receiving ASCII Data from an External Device

Warning — When receiving data from a device that does not include a
units setting as part of its file, make sure that the Trimble Survey
Controller file uses the units setting of that device. If you are not sure
whether the device file includes a units setting, set the Trimble Survey
Controller file to the same units as the device.

To receive ASCII datafrom an external device:
1. Select thefilesto send:

a  Select Files/ Import/Export / Receive ASCII data. The
following screen appears:

W S0 - Receve ASCH data 7 X
Fille farmat: | > 101
SDR33 coordinates i
Port details
Controller port: Baud rate;
COM1]»| B600 || e
Diata bits: Parity: =
8 =
Stop bits: Flowy cantral: Fawotites
1 Xon/Xoff J Syitch to
Esc Receive
pR— |
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In the File format field, specify the device that you want to
receive data from.

If the File format field is set to Comma Delimited (*.CSV),
SC Exchange, or SDR33 DC, the Receive from field
appears. Set thisfield to External device.

2. Setthetransfer parameters.

a

In the Port details/Controller port field, select the TSCe
data collector port used for the transfer.

Set the Baud rate and Parity fields to match the
corresponding parameters on the device that the Trimble
Survey Controller software is communicating with.

Note — If the File format field is set to Comma Delimited
(*.CYV), set the baud rate correctly on the external device.
If appropriate, also set the flow control (xon/xoff).

If you are transferring a .dc file, and you want the Trimble
Survey Controller software to validate the checksum when
thefileistransferred, select On in the Checksum field.

3. Theoptioninthe File format field determines what you do next:

If one of the following options is selected, the format is
controlled by the external device:

Geodimeter (Area) SDR33
TDS

Topcon (GTS-7)

Topcon (FC-5)

Zeiss (R5)

Zeiss (Rec E/M5)

Zeiss (Rec500)

Use the Point name field to define how the point namesin
the data are received.
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Note — Trimble Survey Controller point names have a
maximum of 16 characters, but some points received from
other devices can exceed this. If point names have 16
charactersor more, choose either Truncateleft or Truncate
right.

—  If the Comma Delimited (*.CSV) option is selected, you
can specify the format of the data that is received. Five
fields appear: Point name, Point code, Northing, Easting,
and Elevation.

Using the options provided, select a position for each field.
Select Unused if aparticular value is not present in thefile
being received. For example:

Point name Field 1
Point code  Unused
Northing Field 2
Easting Field 3
Elevation Field 4
4. Storethefiles:
a. When the format details are complete, tap :

b. The Trimble Survey Controller software prompts you to
initiate sending on the external device. For more
information about sending data, refer to the manual for the
sending device.

When sending isinitiated, the Trimble Survey Controller
software starts to receive data, and a progress bar appears.

When the transfer is complete, the Trimble Survey
Controller software automatically terminates the operation
and saves the received data.
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c. Ifitisclear that the transfer is complete but the operation
has not been terminated, tap [ &:_1. The following message

appears:
Transmission interrupted. What would you like to do now?

Do one of the following:

- Tap to return the Trimble Survey Controller software
to receive mode.

- Tap to terminate the operation and save any received
data to the current job.

- Tap to terminate the operation and discard any
received data.
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Introduction

Feature coding is a method of describing each point using an
alphanumeric code. These codes are later processed by the office
software to generate plans.

Some feature codes also have attributes. An attribute is an extra piece
of descriptive information about a point.

Note — You can use attribute information in the Trimble Geomatics
Office software. You do not need to process the feature codes.

Attributes and feature codes are combined in a feature and attribute
library that can be transferred to the TSCe data collector. During a
survey, you can extract feature codes from this library quickly and
easily. Feature codes that have associated attributes prompt you to
enter the necessary attribute information, so that the appropriate data
is always collected.

To use an existing feature and attribute library, transfer it to the TSCe
data collector. You can then use the Trimble Survey Controller
software to add, modify, or delete feature codes from that library or
you can create anew library.

Asyou work, assign afeature code to each point and enter any
corresponding attribute data. L ater, use the office software to:

e transfer the points
»  process the feature codes and attribute data
e automatically generate aplan

*  export the attributes in arange of GIS export formats
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Transferring a Feature and Attribute Library

To transfer afeature and attribute library file from the office computer
to the TSCe data collector, use a package such as the Trimble
Geomatics Office software or Data Transfer utility.

Thefiletransfer is controlled by the office software. For more
information, see Data Transfer between the TSCe Data Collector and
the Office Computer, page 68.

Creating a Feature and Attribute Library

Create afeature and attribute library, using the Trimble Geomatics
Office Feature and Attribute Editor, or GPS Pathfinder® Office Data
Dictionary Editor. Alternatively, use the Trimble Survey Controller
software. Libraries created using software such as these can contain
feature codes with attributes that automatically prompt you for
attribute entry. Features codes created using the Trimble Survey
Controller software, however, do not have attributes associated with
them.

To create afeature and attribute library in the Trimble Survey
Controller software:

1. Select Configuration / Feature & attribute libraries. Tap [few ],

2. Typethe name of the new feature and attribute library and tap
Eter | Tgp again to accept the screen.

Note — To copy or delete a feature an attribute library, use Windows
Explorer. For more information, see File Management, page 19.
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Adding, Deleting, and Editing Feature Codes

If afeature and attribute library is transferred to the Trimble Survey
Controller software, some of the feature codes can contain attribute
subrecords. Feature codes with attributes have an attribute icon ( &)
next to the code in the library.

Note — If the library being used contains attributes, but no attributes
have been stored, the checkmarkicon ( v ) replacesthe attributeicon

(@)

Once a feature code has attributes, that feature code cannot be added,
deleted, or edited using the Trimble Survey Controller software. To
change it, use the office software.

To add a feature code to a feature and attribute library:

1. Fromthe main menu, select Configuration / Feature & attribute
libraries.

2. Highlight the library name and tap [_Eit_]. If the library has no
features, the following message appears.

No features exist
3. Tap and enter the new feature code. Tap [Enter ],

The Trimble Survey Controller software limits the name of each
feature code to 20 characters.

4. To set the display properties for the feature code, tap [y . |f
the Display coded features optionsis selected in the map
options, the Trimble Survey Controller software draws lines
between points based on the specified display properties.

5 Tap to accept the new feature code.
6. To add another feature code to the library, tap [ew ],
To delete afeature code from afeature and attribute library:

1. From the main menu, select Configuration / Feature & attribute
libraries.

2. Highlight the library name and tap [_Edt_J,
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3.
4,

Highlight the feature code to be removed and tap "Deete |,
Repeat Step 3 for each feature code to be deleted.

To edit afeature code in afeature and attribute library:

1.

From the main menu, select Configuration / Feature & attribute
libraries.

Highlight the library name and tap [_Edit ],
Tap and edit the feature code.

The Trimble Survey Controller software limits each feature
code to 20 characters.

Tap to accept the edits to the feature code.
Repeat steps 3 and 4 for each feature code to be edited.

Collecting Feature and Attribute Information

You can enter one or more feature codes in any Code field in the
Trimble Survey Controller software. The maximum number of
charactersin these fieldsis 42. To enter acode, key it in or select it
from a predefined library.

To select afeature code from afeature and attribute library:

1.

Make sure the appropriate library is selected. (To do this, access
the Code field and tap [ty ], Highlight the required library
name and tap [Ee], The current library has a check mark next
toit.)

To select afeature code from the library, do one of the
following:

—  Typethefirst letter(s) of the feature code required. This
highlights afeature code in the library that starts with the
letters you typed. Tap toinsert it in the Code field.

—  Press(—]. When the library of codes appears, tap the
required code to insert it in the Code field.
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3. To select another feature code, repest step 2.
4.  When al codes are entered, tap again.

Note — You cannot select a different feature and attribute library for
the current job once a point with attributesis stored.

Names and Symbols

Feature code names that contain spaces appear in the Trimble Survey
Controller software with a small dot between the words, for example,
FiresHydrant. These dots do not appear in the office software.

Some symbols are not supported in feature and attribute libraries, for
example! and [ ]. If you use unsupported symbols when creating a
library in the office software, the Trimble Survey Controller software
converts them to the underscore symbol “_" when they are transferred.

Using Feature Codes with Predefined Attributes

You can use feature and attribute libraries that were created using the
Trimble Geomatics Office or Trimble Survey Office software, the
Feature and Attribute Editor or Data Dictionary Editor utilities, to
store additional attribute information for feature codes. In the Trimble
Survey Controller software, these feature codes have an attribute icon
(@) next to the feature code in the library.

When entering attribute information, key in values or select them from
alist, depending on the library you created in the office software.

Note — Feature classifications defined in feature and attribute libraries
as Point, Line, or Area in the office software all appear as Point
featuresin the Trimble Survey Controller software.

You can enter attribute data before measuring a point or while
measuring it. The softkey appears when feature codes with
attributes are used.
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Tip — To capture attribute data more efficiently, use the office software to
predefine default values, minimum and maximum ranges, auto-generated
times and dates, and well-structured menu options. If you use auto-
generated times, make sure that the time is set correctly on your TSCe
data collector. For information on setting the TSCe time and data, see
Setting the Clock, page 415.

Note — If you specify in the office software that field entry is not
permitted for an attribute, you cannot use the Trimble Survey
Controller software to enter that attribute data.

To enter attributes before measuring a point:

1. Enter thefeature code and tap A ], A screen with the feature
code and attribute fields appears.

2. Enter valuesin the attribute fields.

The maximum number of charactersin text attribute fieldsis
usually 100. Your definition of afeature and attribute library
can specify fewer.

Tip — Use the softkey to repeat the last stored set of attributes for
the current feature.

The P ] and softkeys appear when there are multiple feature
codes with attributes in the Code field. Use them to swap between
attributes.

To enter attributes while measuring a point:
1. Enter thefeature code. The softkey appears.
2. Tap to start measuring the point.

A screen with the feature code and attribute fields is displayed.

3. Enter valuesin the attribute fields. Tap to accept the
attributes.

4. Tap to store the point and the associated attributes.
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Attributes are stored after the point is stored.

{Q} Tip — The Trimble Survey Controller software can automatically store the
= point while you are still entering attribute data. To enable this, select the
Auto store point check box in the survey style.

Resurveying Points that Already Have Attributes

To stake out and re-measure points for which you already have
attribute data:

1. If thejobisnot yet in the Trimble Survey Controller software,
transfer it from the Trimble Geomatics Office software.

Note — Transfer relevant features and attributes as well as the
points.

2. Fromthe Survey Style / Survey menu, choose Stakeout.
3. Set the as-staked point details:

—  Set the As-staked name field to Design name

—  Set the As-staked code field to Design code

Stake out the points.

Measure the as-staked point.

The attribute data displayed for the point is the attribute data
that you entered previously. The defaultsin the feature and
attribute library are not used. Update the values as required.
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Entering Attributes for a Point Using Feature Codes
Without Predefined Attributes

Another way to enter attributesis through note, records using the( =)
key.

You can enter severa attributes for one point. For a point that has a
feature code of Tree, for example, you can enter itstype, height, girth,
and spread as attributes.

To enter attributes for a point using the (= ) key:
1. Measure, key in, or compute the point.
2. Tap and select Key in note.

3. Enter thefirst attribute and press(_: ). Enter the data and press
(:]agan.
If afeature code and attribute library is selected for the job, it

appears when you type the first letter of a code that isin the
library.

4. Enter the next attribute and press(: ). The attributes for atree,
for example, could be:

Type:Oak:Girth:1.0:Height:15:Spread:12
5. Repeat step 4 until all attributes are entered, then tap [_Enter |,

\Q} Tip — Use Bwitth o] to return to the screen where you stored the point without
closing this window.

Note — Attributes collected using note recordswith “ :” separatorsare
processed as note records in the Trimble Geomatics Office software.
For more flexibility in the office software, collect attributes using
attribute subrecords or featuresfromthe feature and attribute libraries
created in the office software.
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Control Commands

With feature codes, points that have the same code can be joined by
lines or represented by symbols on a plan. In atopographical survey,
for example, survey the center line of aroad and giveit the code CL.
Then set up the office software that processes the feature codes so that
all pointswith the code CL are joined together.

However, if you survey the centerline of two different roads, and the
points all use the code CL, the two centerlines will be joined together.
To prevent this, use the code CL START for the first point on the first
center line. Observe a succession of points with the code CL, then use
the code CL END for the final point on the first center line.

Set up the feature code library for the office software to recognize
these start and end codes as control commands.
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In this chapter:

Introduction

Transferring or keying in road information
Reviewing the road information

Staking out points on the road by station and offset
Measuring positions on the road
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Introduction

This chapter shows you how to stake out roads and determine your
position relative to aroad design. It explains how to review roading
information and select a point to stake out on aroad. It shows how to
navigate to a non-side-slope point and a side-sl ope point, and measure
an as-staked point.

Warning — Do not stake out points and then change the coordinate
system or perform a calibration. If you do, these points will be inconsistent
with the new coordinate system and any points computed or staked out
after the change.

Transferring or Keying in Road Information

Before staking out aroad or determining your position relative to a
road, key in or transfer aroad definition.

For information on how to do this, see Roads, page 134, and
Templates, page 144.

To transfer aroad definition, use Trimble's RoadLink™ software,
which is amodule of the Trimble Geomatics Office software. For
more information about how to transfer files see, Chapter 4, Data
Transfer.

Each road istransferred as ajob. To open ajob, select Files/ Job
management.

Note — Once the files are transferred, you can copy several roads into
a single job. For more information, see Copying between Jobs,
page 46.

Each road transferred using the RoadLink software contains the
coordinate system for the road. Roads always have grid coordinates.
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Note — The Trimble Survey Controller software treats all road
distances, including stationing and offset values, as grid distances.
The value in the Distances field (accessed by selecting
Configuration / Job / Cogo settings) has no effect on the road
definition or the way road distances are displayed.

If a ground coordinate systemis defined in either the Trimble
Geomatics or Survey Controller software, then the grid coordinates
are, in effect, also ground coordinates.

Reviewing the Road Information

To review road information in the Trimble Survey Controller software:

1.
2.

Open the job.

From the main menu, select Files/ Review current job.

The following section describes the roading records that appear.

Roading Records

Information about a road appears in the following order:

1.

The name of the road. This record includes:

Horizontal alignment elements — These records appear in order
of increasing stationing. Thereisarecord for each alignment
element.

Vertical alignment elements — These records appear in order of
increasing stationing. There isarecord for each alignment
element.

Template records — Templates define the cross-sections used
along the road. Template records show what templates are used
at the various stations along the road. Thereis arecord each
time the template changes. These records appear in order of
increasing stationing.
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Superelevation and/or widening records— Thereisarecord each
time the superel evation and/or widening changes. These records
appear in order of increasing stationing.

The name of the template(s).

This record includes the templ ate €l ements that define the
cross-section of the road, starting from the centerline. Each
record defines an element in the templ ate.

Note — If aroad has a horizontal and vertical alignment but no
templates, all offset points display a null (?) value in the V.Dist
field during stakeout. If a road definition isdefined only asa
horizontal alignment, you can only stake it out in two
dimensions. The horizontal and vertical alignments of a road do
not necessarily start and end at the same stationing. When they
do not, you can only stake out pointsin three dimensionsif their
stations lie within the horizontal alignment.
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Staking out Points on the Road by Station and

Offset

Before staking out a point on the road, read General Procedure,
page 308 and page 378, and Stakeout Settings, page 379.

Select a Point on a Road
To do this;

1.

From the main menu, select Survey / Stakeout/Roads. A screen,
similar to the following one, appears:

Cade:
?

<2
2
= 0
= M
s B
3
o !:':I

Stake:

[Station and offset|¥

Antenna height (Uncar):

Measured ta:

Bottom of antenna mount i

Station: Offzet (left):

| o= 102
| o= 102

| Map

2| =| X

& 8
0
?1 650

henu

Favorites

[0+000.000m

[0.000m |

Switch to

RTHK:Fixed H:0.009m £0.015m RMS:12

B2l Sia | star | oOffss | Options

Start
I |

In the Road name field, select the road to be staked out. To
select aroad, access the Road namefield and tap toview a
list of available roads, and highlight the required road.

{Q} Tip — To review the selected road, tap now. To edit the road, tap

[Keyin ], Use the Key in / Road screen that appears to edit the road.

3.

Tap to enter the name in the Road name field.

The Code field displays the code of the offset to be staked out.
The Trimble Survey Controller software uses the code from the
template definition for the selected offset. When the offset is
0.000 m, the code defaultsto CL.
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301 Tip — If you stake out a point and then measure it, you can edit the code in
= the Confirm staked deltas screen. Alternatively, store the point and then

select Files / Review current job to edit the code. To change the default

code for the template element, select either Key In / Templates or

Files / Review current job.

In the Sake field, select Sation and offset.

Enter avalue in the Antenna/Target height field and make sure
that the Measured to field is set correctly. Thisis especially
important when staking out a catch point. The Trimble Survey
Controller software can accurately locate the point only if this
setting is correct.

Select the Station to be Staked Out
To do this;
1. Do one of the following:

— Select it from alist. To do this, highlight the Station field
and tap to display alist of stations. The following
Screen appears:

7| =| %
= {11
! [ 0017

[10+120.000m (XS)
0+140.000m (XS)
[I+1ﬁ|].|]l]l]m XS)
J0+180.000m (XS}
0+200.000m (XS)
[+220,000m {(XS)

RTK:Fixed H:0.013m V:0.024m RMS:18
Esc Enter
pI—|

Menu

Favorites

 JI| Switch to

The list contains the stations defined by the section
interval, and the stations where the horizontal or vertical
alignment changes.
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Table 6.1 lists the abbreviations that the Trimble Survey
Controller software uses.

Table 6.1 Stationing abbreviations

Abbreviation Meaning Abbreviation Meaning

Cs Curve to spiral SS Spiral to spiral

PC Point of curvature ST Spiral to tangent
(Tangent to curve)

PI Point of intersection TS Tangent to spiral

PT Point of tangent VCE Vertical curve end
(Curve to tangent)

RE Road end VCS Vertical curve start

RS Road start VPI Vertical point of

intersection
SC Spiral to curve XS Cross-section

— Enter avalue. The value must be between the Start station
and the End station for the road.

—  Tap[ser ]to select the next station in the list. Tap Cse-1to
select the previous station in the list.
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Select the Offset to be Staked Out

To do this;

1. Do one of the following:

Select a specific offset from alist. To do this, access the
Offset field and tap CTst_1. The following screen appears
with alist of al offsets and their codes (if assigned):

elect an offset

: (Side slope) catch
[51-13.000m Offset {left) Ditch
&r(-5.000mOffset (left) shoulder
[1]0.000mOffset {righty CL

g 3.000mOffset {right) shoulder
[B{13.000mOffset (right) Ditch
o] (Side slope) catch

Construction H.Offzet applied
hd J Switch to

RTK:Fixed H:0.097m V:0.032m RMS:21
Esc Eriter
PR |

Favorites

In Key in/ Template, these codes are assigned as part of the
template element.

In the RoadLink software, you assign a code in the
template definition.

Enter avalue. A negative value for an offset to the left of
the centerline; a positive value for an offset to the right.

If you enter avalue greater than the maximum offset in the
template, a message appears. It warns that the offset is
outside the range, and asks if you want to use the left side-
slope, or right, depending on the value entered.

If you tap another message appears. It warns that
point positions will be in two dimensions, and asks
whether you want to continue. This option isuseful if you
need to stake out the 2D position of afeature not defined in
the template (the position of alamppost, for example).
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- Tap and select an option from the Offset menu, which
appears in the following screen:

B{Next left
T
D{Rightmost

S 6

Construction H.Offset (left)
Construction ¥ Offset:

?1 650

Map

tenu

Favorites

: Switch to

Esc

RTK:Fixed H:0.007m V:0.012m RMS:3

Enter

Table 6-2 describes these options.

Table 6-2 Offset menu options

Option Description
Leftmost Selects the leftmost template element
Next left Decrements the offset (selects the previous record

in the list of offsets)

Next right Increments the offset (selects the next record in the
list of offsets)

Rightmost Selects the rightmost template element

Tip — Select an offset from the list, or by using the [offs> . For all
subsequent station values, the offset value will be updated to reflect any

widening or interpolation.

If you enter an offset value, that value will be maintained for all
subsequent station values, even when the entered value corresponds to a

value in the list.
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Consider Figure 6.1. If you select offset 5 m at station O m, the
offset value will update to follow the solid line for subseguent
stations, moving from offset 5 m to offset 8 m.

If you enter 5 m for the offset, the offset will follow the dashed
line, maintaining offset 5 m for subsequent stations.

Figure 6.1 Offset Selection

If thereis avaluein the Construction H.Offset field, the
Construction H.Offset applied field specifies how it is applied.
Do one of the following:

—  To apply the offset horizontally, select Horizontal.

—  To apply the offset at the dope value of the previous
template element, select Sope.

You cannot apply construction horizontal offsets at the slope
value of the previous template element for points with zero
offset.
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Figure 6.2 shows how the Horizontal and S ope options are used
in the Congtruction H.Offset applied field. The construction
V.Offset value in the diagram is 0.000.

Previous template

Stake

— Construction H.Offset
applied field set to Slope

Point selected
for stakeout

Construction H.Offset
/ applied field set to

Horizontal
element -
Construction
H.Offset
Figure 6.2  Options in the Construction H.Offset applied field

3.

If thereis avalue in the Construction H.offset field, the Trimble
Survey Controller software directs you to a point that is offset
from the design point.

A negative value offsets the point towards the centerline (in).
A positive value off sets the point away from the centerline
(out).

Note — If you enter a value for the Construction H.Offset on the
centerline (at offset 0.00 m), a negative value offset isto the | eft.

If thereisavauein the Construction V.Offset field, the Trimble
Survey Controller software directs you to a point that is offset
vertically from the design point, as follows:

— A negative value offsets the point vertically down.
— A positive value offsets the point vertically up.
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Note — Construction offsets are not automatically applied to a
side-slope offset. For more information, see page 110. Construction
offset values specified here are not applied to a DTM surface.

Navigating to a Point on the Road

The navigation process that the Trimble Survey Controller software
uses depends on whether you are staking out a non-side-slope point or
aside-slope point.

Note — Before navigating to the point in a GPS survey, make sure that
the survey isinitialized. For more information, see RTK Initialization
Methods, page 264.

Icons in the graphical display screen

Table 6.3 lists the icons that appear in the top right of the graphical
display screen when you stake out a point on aroad. (The graphical
display screen is shown in the next section.)

Table 6.3 Icons in the graphical display screen

Icon Information about the point staked out
= The point is on the left side of the road and is in cut.t
w@ The point is on the left side of the road and is in fill.2
e The point is on the right side of the road and is in cut.
iﬁm The point is on the right side of the road and is in fill.

1 cut means that the elevation of the design point is lower than the current
position.

2 Fill means that the elevation of the design point is higher than the current
position
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Note — In addition, for side-slope positions the Sope valueis
displayed below the icon. For non-side-slope positions the code (or
offset value if no code is assigned) is displayed below the icon.

Navigating to a non-side-slope point
To navigate to a non-side-slope point:

1. Select apoint and tap (St ], The Stakeout graphical display
screen appears. If you are using a conventional instrument,
refer to the screen on the right:

S keout 2| =] x| & 3C - Stakeout 7] =] %
0+020.000m =~} |szimuth (grid] (o= (0% 0+160.000m =~ [HDist reqql (o= (0%
cL 205?443-45-- [ {00 cC 4q5.?39m (o1 1005
H Dist (grrch) & 6 H.Ang red.
. 4.553m ik 311°24°02"| 1 1.680
: I Dist @ Dets H.AnNg @
§ Cut 8.916m | T1.850 @Q 162°2711"| 1 1.620
. Foad Map Map
. I(Go Backward Menu Menu
Y 1.155m| 2 Turn to 311°2402" -
R‘Y\ “amooadn IGo Left Favorites Favorites
\ A 4.404m Switch to Switch to
RTK:Fixed H:0.245m V:0.406m 5Hz HA:148°56'51" VA10T59'55"
Esc : 5 Enter Esc 5 Measure
} Fine | Options | I | Target | Options |

The station value for the point appears at the top of the screen.
Anicon to theright indicates:

— theside of the road on which the point lies
—  whether the point isin cut or fill

— thecode (or offset value, if no code is assigned) for the
point

For more information, see Table 6.3.
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The left side of the screen shows the compass arrow, and the
right side of the screen displays values in the following fields.
Table 6-4 shows these fields and the equivalent field in a
conventional survey.

Table 6-4 Non-side-slope point fields

Field What it shows In a conventional
survey, this field is
replaced by ...

Azimuth Azimuth to the point. Go In (or Go Out).

Horizontal Horizontal distance to the Go Left (or Go Right).

Distance point. This value is also

shown at the bottom of
the graphical display
screen.

Vertical Distance Distance between the

(cutsill) present position and the
design position being
staked out.

Road: Go Distance from the current

Forward (or Go  position to the point,

Backward) relative to the road.

Forward is towards the
end station, backward is
towards the start station.

Road: Go Left (or Distance from the current

Go Right) position to the point,
relative to the road. If you
are facing the end
station, “Left” is on your
left.t

! The forward/backward and right/left values are relative to the
cross-section of the point being staked out (seeFigure 6.3). They
are not relative to the current direction of travel or to the current
stationing and they do not represent delta stationing and offset
valuesfor points on curved sections of theroad. If you are using
aconventional instrument, the road val ues only appear after you
take a distance measurement.
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Figure 6.3 shows an example of the forwards direction and the
right direction when staking out a point.

// Direction of
increasing stationing

/

/

[

/ é
/Forwards
)

/ + —  Right
/

Figure 6.3  Forwards direction and right direction

Use the graphical display or the text display to navigate to the
point. Do one of the following:

— If you areusing a conventional instrument, see Using the
Graphical Display During Stakeout, page 381.

— If you are using GPS, use the arrow as a guide and start
moving towards the point, holding the TSCe data collector
in front of you. The arrow pointsin the direction of the
point to be staked out. When you walk towards the point,
the arrow points to the top of the screen.

Note — The direction arrow only works correctly when you
are moving. Always move forward towar ds the point.
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When you get closer to the point, the arrow disappears.
Instead, a bull’s-eye symbol represents the point, and a
Cross represents your position, as shown in the following
screen:

gkeout 2 ﬂ X
0+020.000m ' |ezimuth (grid - 00
Eal 315520)'25" i
H.Dist (grne) £ B
0.663m | §
[\ Dist
Cut 8.916m | 11650
@ Foad Map
L Go Faorward M
0.053m| =™

Go Right Favorites
BEE3m 0.660m

—==

Switch to

RTK:Fixed H:0.217m V:0.363m 5Hz

Measure

e } Fine | Dplionsl il |

Note — When you navigate to a non-side-slope point with
construction offsets, the bull’s-eye symbol represents the
offset point.

3. Tap to go into Fine mode. For more information, see Fine
and Coarse M odes, page 309.

4.  When you are on the point, the cross covers the bull’s-eye
symbol. Check the precisions and mark the point.
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Note — The symbol that shows the position of the point also

shows the road-space coordinate frame. Figure 6.4 shows how
the long line points in the direction of increasing station, while
the short line points in the direction (left to right) of increasing

offset.

Direction of increasing
stationing

Direction of increasing
offset (right side of road)

Figure 6.4 Point icon in the graphical display screen

5. Do one of the following:

—  Measure the point. For more information, see Measuring
the As-Staked Position, page 113.

—  To stake out another point, tap &t 1to return to the Stake
out road screen.
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Navigating to a side-slope point

To navigate to a side-dope point:
1.

Select aside-slope point and tap St The Stakeout graphical
display screen appears. If you are using a conventional
instrument, refer to the screen on theright:

aki ? ﬂl % 5C - Stakeout ? ﬂi
0+040,000m =~_  [Azimuth (grid) [ {00 0+160.000m =~ |HDist reqd [ 1007
1:303 180° 46 g | =100z 1308 08 488 m | == 100%
H Dist (grrich) 6 H.4ng reqd.
4.917m ik 148°02°32" | M1.620
I Dist @ Detts H.Ang @
Cut 1.335m | _T1.850 Q@ 0°54°21"| T 1.620
: Road Map ap
S .7 [Go Backward " W
_ 2797m| = Turn to 148°0232" e
ﬁ oty goatS @ IGo Left Favorites Favorites
| A7 4.044m Switch to Switch to
RTHK:Fixed H:0.435m V:0.811m 5Hz HA:A148°56'53" VAADT5T'58"
E e E I
¥ } Fine | Select»l Options | ﬂ ¥ Target | Selects | Dptionsl kil

The station value for the point appears at the top of the screen.
Anicon to theright indicates:

— the side of the road on which the point lies
—  whether thisisacut dope or afill slope

— thedlope vaue of the side-slope

For more information, see Table 6.3, page 102.

Note — For side-slope offsets where the slope changes between
templates, the Trimble Survey Controller software calculates
the side-slope for intermediate stations by interpolating the
slope value.

The screen shows a graphical display and text. The fields that
appear are the same as those which appear in the display for a
non-side-slope point, as shown on page 103.

Trimble Survey Controller User Guide



Roading 6

Note — Valuesin the ABackward (or AForward) and ALeft (or
ARight) fields are relative to the cross-section of the point that
is being staked out. They are not relative to the current
stationing and do not represent delta stationing and offset
values for points on curved sections of the road. For more
information, see Table 6.3, page 102.

The graphical display also shows adashed line that connects the
side-slope catch position—the point where the side-slope
intersects with the ground—to the side-slope hinge position.

Tap to select aside-slope option. The following screen
appears:

Selec 2| =] x|
Catch point {Fill) N
Add Constr. offsets to Catch pt @
Hinge point ¥i.650

T T = Map
5 S (a0 Backward "

P 2.798m |2
ﬁ oty goatS @ IGo Left Favorites
| = 4.044m Switch to

RTK:Fixed H:0.379m V:0.711m 5Hz
Esc Enter
R |

Table 6-5 explains the Select menu options for a side-slope.

Table 6-5 Select menu options

Option Description

Catch point (Auto)  The Trimble Survey Controller software selects
the side-slope (cut or fill) to intersect with the
ground. This is the default.

Catch point (Cut) Fixes the side-slope as a cut side-slope.

Catch point (Fill) Fixes the side-slope as a fill side-slope.
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Table 6-5 Select menu options (Continued)

Option Description

Add Constr. offsets  Applies the horizontal and vertical construction

to Catch pt offsets specified to the catch point.

Navigate to the catch point before selecting this
option. The position of the offset point depends
on the catch point, so make sure that you stake
out the catch point precisely.

Hinge point Stakes out the base of the side-slope. This is
the most direct way to select the hinge point if
the template includes a ditch offset.

Note: Construction offsets are not applied to
the hinge point when you use this method to
select the hinge point.
Note — Construction offsets are not automatically applied to a catch
point. Navigate to the catch point and then press [Seket], Select Add
Condtr. offsetsto Catch pt and navigate to the offset point.
There is no need to tap when staking out a catch point with no
construction offsets.
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The actua intersection position of the side-slope with the existing
ground surface—the catch point—is determined iteratively (by
repetition). The Trimble Survey Controller software cal culates the
intersection of ahorizontal plane passing through the current position,
and either the cut or fill side-slope, asshownin Figure 6.5, where x,, is
the Go Right/L eft value.

X3

A 4

X1

x
A 4

Figure 6.5 Locating a catch point

3. Navigate to the point.

4. Usethe graphical display or the text display to navigate to the
point. Do one of the following:

— If you are using a conventional instrument, see Using the
Graphical Display During Stakeout, page 381.

— If you are using GPS, use the arrow as a guide and start
moving towards the point, holding the TSCe data collector
in front of you. The arrow points in the direction of the
point to be staked out. When you walk towards the point,
the arrow points to the top of the screen.

Note — The direction arrow only works correctly when you
are moving. Always move forwards towards the point.
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When you get closer to the point, the arrow disappears.
Instead, a bull’s-eye symbol represents the point and a
Cross represents your position, as shown in the following

screen:
& 5C- Stakeout 2| =] x|
0+040.000m _— |szimuth(orid) | D00
# 217" E2NE
H Dist (grnd) & 6
1.057m| 7
¥ Dist
Fill 0.341m | 11650
—I_ Foad Map
@ Go Forward "
TEach 0.223m| =
\il . Go Right Favorites
¥ s 1.034m Switch to
RTK:Fizxed H:0.271m V:0.516m 5Hz
Esc Measure

} Fine | Selects | Dplionsl |

The position of the bull’s-eye symbol shows the computed
position of the catch point.

5. Tap to go into Fine mode. For more information, see Fine
and Coarse Modes, page 309.

Note — Construction offsets are not automatically applied to a
catch point. Navigate to the catch point and then go to Sep 2.
Select Add constr. offsets to Catch pt and navigate to the offset
point.

6. Locate and mark the point, then do one of the following:

—  Measure the point. For more information, see Measuring
the As-Staked Position, page 113.

—  To stake out another point, tap &t 1to return to the Stake
out roads screen.
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Measuring the As-Staked Position

To measure the as-staked position, locate and mark the point, hold the
range pole vertically over the point, and then do the following:

1. Inthegraphical display screen, tap Meswe] then do one of the
following:

— InaGPSsurvey, the Stake out point screen appears. Enter a
value for the point name and tap [Mesue] The button

appears when enough data has been collected. Tap it to
store the point.

— Inaconventiona survey, thelStre] button appears. Tap it to
store the point.

2. If the View deltas before storage check box in the Stakeout
settings screen is selected, and you are staking out a
non-side-slope point, screens similar to those shown below

7 =%
Asg-staked name: - [ {00
[1505 | [m | (= 02 - Design Road
As-staked elevation: @ 6 Rozd name: Cole:
39.468m b R1 shoulder
2| T Method: Station:
Stake deltas Map Station and offset 0+040.000m (XS)
A Station: A Left: = H.Offset (left): Design elevation:
0+000.839m 0.060m Menu 5.000m 31.116m
% Digt. to road Favorites Canstruction H.Offzet applied: Favorites
Cut 8.352m Bl B Horizontal || switchto
RTK:Fixed H:0.031m V:0.063m RMS:40 RTK:Fixed H:0.005m V:0.010m RMS:6
Esc Store Esc Store
|
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If you are staking out a side-slope point, screens similar to those

shown below appear:
onfirm staked deltas ? nfirm staked deltas
As-staked name; As-staked code: || = 100
[Topo 10 | [ | == ~Design Road :
@ \6{ Raad name: Codle il ‘s,
Stake deltas _ m } R catch
& Station: & Left 1650 Wethad: Statian: Y1650
0+000.888m 0.265m Map Station and offset 0+040.000m (XS) Map
“ Dist. to road: H.Orffset (right) Dezign elevation:
Fill 0.087m ey ? ? ple
Distance to centetline:  Elevation Favorites Cut slope: Favorites
41.310m 39.468m J Suitch to 1:3.0303 J Switch to
RTK:Fixed H:0.008m V:0.017m RMS:10 RTK:Fixed H:0.009m v:0.018m RMS5:11
Esc Stare Esc Store
£ Feport | 2 Report |

Note — The value in the Sdist to hinge + Constr off: field
includes any construction offset values specified and reportsthe
slope distance from the hinge to the as-staked position. The
valueisnull (?) if there is no horizontal construction offset
specified or the horizontal construction offset is applied

horizontally.

Note — The value in the Design elevation field and the H.Offset
field for the design road is null (?) for catch points.

Tip — Tap to view the Stake template deltas screen. It shows the
horizontal offset and vertical distance from the catch point to the end of
each template element, up to and including the centerline. If the template
includes a cut ditch, the report will include the hinge position at the toe of
the cut slope. The reported values exclude any construction offset

specified.
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Figure 6.6 explains some of these fields.

Figure 6.6  Typical cross-section of a road

Where;

= Distance to center line

= Horizontal distance to hinge point
= Vertical distance to hinge point

= Slope

Slope distance to hinge point

= Construction horizontal offset

= Ditch offset

= Hinge point

« I @ Mmoo o>
Il

Catch point

Tap to store the point.

Stake out more points. For more information, see Staking out
Points on the Road by Station and Offset, page 95.

When there are no more pointsto stake out, tap &1 to return
to the Survey menu.
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Measuring Positions on the Road

When you use the Trimble Survey Controller software to measure
points, it can display your current position on the road.

Determining Current Position Relative to a Road

To determine your current position relative to aroad:
1.

2.

From the main menu, Survey / Stakeout / Roads. The following

screen appears:

=S 2| = x|
Road name: Code: | | = 1005
¥ o
Stake: i )\Is,(
Station and offset| =
Antenna height (Uncor): ?1 650
[ e
Messured to: W
Bottom of antenna mount ji.4 en
Station: Otfset (let) Favorites
[0+000.000m |  [0.000m | || suitchto
RTK:Fixed H:0.009m V:0.015m RM5:12
E Start
| st | st | Offer | Opions | s

In the Road name field, select the road to be staked out.

Tip — To select a road, access the Road name field and tap
view a list of available roads. Highlight the required road.
To review the selected road, tap To edit the road, tap and use

the Key in Road screen.

In the Sake field, select Position on road.

Enter avalue in the Antenna/Target height field and make sure
that the Measured to field is set correctly.

If there isavalue in the V.Offset field, the Trimble Survey

Controller software reports your position relative to the design,
as adjusted by the specified vertical offset:
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— A negative value offsets the design vertically down, a
positive value up.

Note — The V.Offset value specified here is not applied to a
DTM surface.

6. Tap St The following screen shows your position relative to
theroad. If you are using a conventiona instrument, refer to the
screen on theright:

1 Marthing [=: 1010 1 H Dist recd. = 007
704903.672m 1“2/» 4.000m mn/o
Easting 4" H.Ang recd.
289026.795m | 17 } 246°21'56" | M1.680
Station = Detts H.Angy
_|’_;;"? 0+017 300 m Th.e50 0Fa7734" @1'320
] Ofizet (ett) Map O - Map
o V' Dist #0%4m Menu Menu
b Fill 20.498m| Favories W Favortes
| Switch ta # Switch to
RTK:Fized H:0.225m W0.401m 5Hz HA:245°24° 24" VAST46"08"
Esc ; Measure Esc ; Meazure
Optionz | jE— | Target | Optionz | 1

Note — If you are using a conventional instrument, the road
values only appear after you take a distance measurement.

The top of the screen displays the road name. For information
about the icons that appear in the top right of the screen, see
Table 6.3, page 102. Theright side of the screen displays values
in the following fields:

—  North—the northing coordinate of the current position
—  East—the easting coordinate of the current position

—  Station—the station value of the current position relative to
the road

—  Offset (left/right)-the offset value of the current position
relative to the road

— V.dist—thevertical distance (cut/fill) of the current position
to the road
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In the graphical display, shown in Figure 6.7, the road is shown
as an icon. It represents a portion of the centerline and shows
the direction of increasing stationing. If your current position is
more than 25 meters (about 75 feet) from the centerline, the
arrow guides you to a position on the centerline. (The software
calculates this position by projecting your current position at
right angles to the centerline.) If your current position is off the
road, that is, your current position is before the start station or
beyond the end station of the road, the arrow guides you to the
start of the road.

7’ Direction of increasing station

S+

/ Your current position

Figure 6.7 Road icon in the graphical display screen

Do one of the following:

—  Measure the point. For more information, see the next
section.

— Moveto another position on the road and repeat the steps
described above.
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Measuring Current Position Relative to the Road

To measure the current position relative to the road, do the following:

1.

In the graphical display screen, tap and then do one of the
following:

— InaGPS survey, the Sake out point screen appears. Enter
values for the point name and code and tap [Mezsue] The
button appears. Tap it to store the point.

— Inaconventiona survey, tap [Awent ], Thel Stre | putton
appears. Tap it to store the point.

If the View deltas before storage field in the Stakeout settings
screen is set to Yes, a screen similar to the one shown below

appears:

2| = x|
As-staked code; | 100 W Dist. ta road:
| [1 | IDD“A Fill 20.498m
Az-ztaked elevation: ? \s,
F.733m —Design Road
The Foad name: Methodt:
Stake deftas ———————————————————— M 1 Position on road
v Dist. ta roact T— Statior: H.Offset left)
Fill 20.498m Menu 0+017.301m 2.034m
Favarites W Offset: Design elevation: Favorites
|—I]e=3|gn Road S J Switch to 0.500m 22.008m | Switch to
RTK:Fizxed H:0.025m V:0.045m RMS:32 RTK:Fixed H:0.019m :0.034m RMS:24
Esc Stare Esc Stare
|

Note — The design elevation excludes any V.Offset specified.

If your position is before the start station or after the end
station, the Sation field displays “ Off road” , and the Offset and
V.Dist fieldsdisplay null (* ?"). If your position iswithin the
start and end station values but at a greater offset than either
theleft or right catch points, the Station and Offset fields

display the relevant values but the V.Dist field displays null
13 ?H )'
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Key In Menu

Introduction

The Key in menu letsyou enter details directly into the Trimble Survey
Controller software database without transferring or measuring. Use it
to enter notes and to define following: points, lines, arcs, boundaries,
roads, and templates.

Note — To set the Distance units for calculations, tap [Ostins ],

You can also use the Key in menu to edit the details of road definitions
or points. For information on editing road definitions, see Editing a
Definition, page 148.

Points

122

To key in apoint:

1.
2.
3.

From the main menu, select Key in/ Points.
Enter values in the Point name and Code fields.

Enter the coordinates for the point. To enter coordinatesin
another coordinate format, use the softkey to change the
coordinate view to WGS-84, Local, Grid, or ECEF.

Specify asearch class for the point by selecting or clearing the
Control point check box. For more information on search
classes, see Appendix B, Database Search Rules.

Tap to store the point. The point is stored in the coordinate
type you are viewing.

Key in more points or tap [_Ese ] to return to the main menu.

5@'— Tip — To key in a point directly from the Map of current job screen, tap and

= hold on the position in the map that you want to add the point to. Then
select Key in point from the shortcut menu.
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Lines

This section shows you how to key in aline in the Trimble Survey
Controller software, using one of two methods: Two points or
Bearing-distance from a point.

Tokey inaline:

1. From the main menu, select Key in/ Lines.

2. Enter valuesin the Line name and Code fields.

3. Select an option from the Method field and enter the required
information. For more information, see Choosing a Method
(Lines), page 124.

Note — The point(s) from which the line is defined must exist in
the job database.

4. Enter the gradefor theline. A grade indicatesthat the line has a
slope from the start point. To change the units, highlight the
Grade field and tap (tits 1. To define the grade in various ways,
tap and change the Grade field.

5. For stationing along the line, enter the stationing value for the
start point in the Sart station field. Then enter the distance
between stations in the Sation interval field.

6. Toenter ellipsoid distances, tap and set the Distances
field to Ellipsoid.

7. Tap [t to calculate the line. The design information is
displayed on the screen that appears. It includes azimuth,
length, and grade.

8. Tap (St to store the line in the database.

9. Key in another line or tap [Es:_] to return to the previous screen.
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Choosing a Method (Lines)

The following sections describe each method for keying in lines.

Two points

In the Method field, select Two points, and then enter valuesin the
Sart point and the End point fields.

Alternatively, select the Start point and End point from the map. Tap
and hold on the screen and select Key in line from the shortcut menu.

Note — The height of the two points defines the grade of the line.

Bearing-distance from a point
To use this method:
1. Inthe Method field, select Bearing-distance from a paint.

2. Asshowninthe following diagram, enter the name of the start
point (1), the azimuth (2), and the length (3).

Figure 7.1 shows the screen that appears and a graphical
representation of this method.

2] =| x|
Line name: Code o 01
[Line100 | [FCE [ i
Method: ¢ 6
- ]
Start paint: Azimuth (grid): ?1 _E50
| [65°3651 | Map
Length Coric): Grade;
[56.320m |  [o.0000% | Menu
Start station: Station interval Favarites
[0+000.000m | [10.000m | Suitch to
RTK:Fixed H:0.006m ¥:0.011m RMS:8
Esc . Calc
Optians |

Figure 7.1 Bearing-distance from a point
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Arcs

This section shows you how to key in an arc in the Trimble Survey
Controller software, using one of these methods. Two points and
radius, Delta angle and radius, Arc length and radius, and I ntersect
point and tangents.

Figure 7.2 explains the terms used to define features of an arc.

Tangent length
. gentlength R

Intersection  point rY Forward tangent

Direction To point

Back tangent

From point Center point

Figure 7.2 Features defining an arc

Tokey inanarc:

1. From the main menu, select Key in/ Arcs and then enter values
in the Arc name and Code fields.

2. Select an option from the Method field and enter the required
information. For more information, see Choosing a Method
(Arcs), page 127.

Note — The point(s) from which the arc is defined must exist in
the job database.

3. If necessary, choose the direction of the arc.
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The direction defines whether the arc turnsto the left
(counterclockwise) or right (clockwise) from the start point.
Figure 7.3 shows both aleft and right arc.
To point
Direction
= Right /}
_] Direction
) = Left
From point
Figure 7.3 Direction of an Arc
Enter the grade for the arc. A grade indicates that the arc has a
vertical slope from the start point. To change the units, highlight
the Grade field and tap [Wits ]. To define the grade in various
ways, tap and change the setting in the Grade field.
For stationing along the arc, enter the stationing value for the
start point in the Start station field. Then enter the distance
between stations in the Sation interval field.
To enter ellipsoid distances, tap and select Ellipsoid from
the Distances field.
Tap to calculate the arc.
The design information is displayed on the screen that appears.
It includes:
—  back tangent
— forward tangent
— radius
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— arclength
— ddtaangle
—  chord length
— tangent length
— grade
8. Tap to store the arc in the database.

9. Key in another arc or tap " ] to return to the previous screen.

Choosing a Method (Arcs)

The following sections describe each method for keying in arcs.

Before choosing a method

When defining an arc from aback tangent, make sure that you
understand the naming and direction conventions used by the Trimble
Survey Controller software.

The back tangent value is related to the direction in which the
stationing or chainage increases. For example, when you stand at the
intersection point looking in the direction of increasing stationing or
chainage, the forward tangent isin front of you and the back tangent is
behind you.
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Figure 7.4 shows how aback tangent valueisrelated to the direction in
which the stationing or chainage increases.

Back tangent

Forward
tangent

Direction of
/ increasing stationing

IP = Intersection point
PT = Point of tangency
PC = Point of curvature

Figure 7.4 Back tangents and forward tangents
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Two points and radius
To use this method:
1. Inthe Method field, select Two points and radius.

2. Asshown in thefollowing diagram, enter the names of the start
point (1), and end point (2), and enter the radius (3).

Figure 7.5 shows the screen that appears and a graphical

representation of this method.

- 2| =| X
Arc name: Code: g }gg:ﬁ
| ¢ [
Methadl s
[Two points and radius |= 3
Direction: Start pairt: ?1 _E50
Map
End point: Radius (grict

[102 |  [155.000m | L]
Start station: Station interval Favorites
[0+000000m |  [10.000m | [Guiehio 1

RTK:Fixed H:0.006m V0.011m RMS:8
Esc . Calc
Options | JE— |

Figure 7.5  Two points and radius

Note — The height of the two points defines the grade of the arc.
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Delta angle and radius

To use this method:

1. Inthe Method field select Delta angle and radius.

2. Asshowninthe following diagram, enter the name of the start
point (1), the back tangent (2), the radius (3), and the turned

angle (4) of the arc.

Figure 7.6 shows the screen that appears and a graphical

representation of this method.
' 7| = x|
Arc name; Code - g}gg;
[Ared | | ey
Method! e
|De|la angle and radius |ﬂ m
Direction: Start point: ?1 G50
Map
Back tangent (gric) Radius (gric)
[295°3030" |  [155.000m | =0
Detta angle [ A): Grads Favorites
Brooeo” | [p.00 | [ suichto
RTK:Fixed H:0.006m %0.011m RMS:§
Esc . Enter
Urits | - | Null |

Figure 7.6 Delta angle and radius
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Arc length and radius
To use this method:
1. Inthe Method field, select Arc length and radius.

2. Asshowninthe following diagram, enter the name of the start
point (1), the back tangent (2), the radius (3), and the length of
the arc.

Figure 7.7 shows the screen that appears and a graphical
representation of this method.

- 2| =
Methad | = 1z
[Arc length and radius |~ (== 00
Direction: Start pairt: @ ‘sr
8% -
Back tangent (gricl) Raius (gric; ?1 650
[295°30%30" | ’1_55.I]|]I]m | Ma
Length (arid): Grade —
[120.000m | [0.0000% | Menu 3
Start station: Station interval Favorites
[0+000.000m |  [10.00] | F e

RTK:Fixed H:0.006m %0.011m RMS:§

B Units | List | Dperatorl - |"| Bt

Figure 7.7 Arc length and radius

Trimble Survey Controller User Guide 131



7

Key In Menu

Intersection point and tangents

To use this method:

1. Inthe Method field select Intersection point and tangents.

2. Asshowninthe following diagram, enter the name of the
intersection point (1), the back tangent (2), the forward
tangent (3), and the radius(4) of the arc.

Figure 7.8. shows the screen that appears and a graphical
representation of this method.

2] = ]
Arc name; Code o 1)
[Arc110 | | [
Method! @ 6
!" t point and tang ‘!v m
Intersect point: Back tangent (grid); ?1 G50
[110 [»| [180°D0°DD" | Map
Forward tangent (grid):  Radius (gridy —
[o0°00°00" |»| [155.000m | =0
Start station: Station interval Favorites
[0+000.000m | [10.00] | Syitch to
RTK:Fixed H:0.006m %0.011m RMS:§
Ese Urits | List | Dperatorl |"|‘Enil

Intersection .-~

point

Back tangent

Forward
tangent

Radius of
the arc

Figure 7.8

Boundaries

This section shows you how to calculate the coordinates of pointson a
boundary. You enter a bearing and a distance from an existing point,
and the Trimble Survey Controller software calcul ates the coordinates
of the new point. Repeat the steps for the next point on the boundary.

132

To key in aboundary:

1. From the main menu, select Key in/ Boundary.

Intersection point and tangents

2. Asshowninthe following diagram, enter the name of the start
point (1), the azimuth (2), the horizontal distance (3), and a

vertical distance.

3. Enter aname for the intersection point in the Point name field.
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Tap to obtain the coordinates of the new point (4).
Tap to store the new point.

The Trimble Survey Controller software returnsto the
Boundary screen and inserts the name of the point just created
(4) inthe Sart point field.

To compute the misclosure of acircuit of points, give the last
point the same name as the first point.

Tap to obtain the coordinates of the point.

When you tap [Se ], the boundary misclosure appears on the
screen. Store the last point as a check to avoid overwriting the
first point.

Figure 7.9 shows the screen that appears and a graphical
representation of this calculation.

2| =| X
Start poirt: Azimuth: [ IDD:A
[13 | [eoconno” | g‘ﬂg‘
H Dist; W Dist: v
0000m | [0.000m | B 4
Faint name: Code ?1 _E50
[114 | [Peqy | Mo 2
Control point:
henu
Method. Favorites
Brng-dist from a point Sitch b 1 3
RTK:Fixed H:0.006m ¥:0.011m RMS:8
E Ent
* Lbray | hut | el

Figure 7.9 Key in boundaries
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Roads

This section shows how to key in aroad that is defined by a horizontal
alignment and (optionally) one or more of the following components:

*  vertica aignment
* template positioning
»  superelevation and widening records

Note — If aroad is defined only as a horizontal alignment, it can only
be staked out in two dimensions. The horizontal and vertical
alignments of a road do not necessarily start and end at the same
stationing. When they do not, you can only stake out pointsin three
dimensionsif their stations lie within the horizontal alignment.

To enter a new road definition:
1.  From the main menu, select Key in/ Roads.

2. Inthe Namefield, enter a name for the new road definition. Tap

3. Do oneof thefollowing:
—  Copy an existing road definition into the current road.

To do this, tap ey 1. From the list of available road
definitions that appears, highlight the one to be copied and
tap B, This copies all components comprising that road
definition into the current road.

Tip — To view details of a road definition before copying it, highlight the
road name and tap Tap [_Esc_] to return to the list or, to view details
of other roads in the list, tap or Next | For more information, see
Reviewing a Definition, page 147.

—  Choose acomponent to key in, that is, horizontal
alignment, vertical alignment, template positioning, and
superelevation and widening.

The following sections describe how to key in each component.
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Horizontal Alignment

Note — If horizontal alignment is the first component to be keyed in,
before you begin, select Key in/ Roads and provide a name for the
road definition. Do this only once for each new road definition.

To add a horizontal alignment to a new road definition, select
Horizontal alignment and then follow these steps:

1. Tap to enter the first element that defines the alignment.
The following screen appears:

7| = x|
Element: Start statian: [ IDD:A
v 0+000.000m g ‘”g‘
Methad Yy
~ )
Start north; Start east: ?1 G50
P | P | M
Station interval:
20.000m o)
Favorites
Switch to
RTK:Fixed H:0.006m %0.011m RMS:§
Esc Enter
|

The Element field is set to Start point. You cannot change this.

2. For stationing along the road, enter the stationing value for this
start point in the Start station field.

3. Inthe Method field, choose one of the following options:
— Key in coordinates
—  Select point

If you choose the Key in coordinates method, enter valuesin the
Sart north and Start east fields.

If you choose the Select point method field, enter avaluein the
Point name field. The Sart north and Sart east fields will
update with the values for the entered point.

{O} Tip — To edit the Start north and Start east values when they have been
= derived from a point, change the method to Key in coordinates.
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4. Enter the distance between the stations in the Sation interval
field. Tap to add the horizontal element.

5. Tap to enter another horizontal alignment element (for
example, aline) that defines the road.

6. Select an option from the Element field and enter the required
information. For more information, see that appropriate section
below. Then tap to store the element.

7.  When you have entered the last element, tap MRecept |,

Tip — To delete an element, highlight it and tap [Dekete . \WWhen you add an
element, it appears below the previous element that you added. To insert
it at a particular place in the list, highlight the element that you want it to
follow. Tap and enter details of the element.

8. Enter the other road components or tap to store the road
definition.

Line elements

If you select Linein the Element field, the Start station field displays
the start station value for the line that you are defining. You cannot
edit this.

In the Azimuth and Length fields, key in values that define the line. If
thisis not the first line to be defined, the Azimuth field displays an
azimuth calculated from the previous element. If you edit thisand then
accept the definition, you are warned that the alignment has
non-tangential transitions.

The End north and End east fields update to display the coordinates at
the end of the element just added.

Arc elements

If you select Arc in the Element field, the Start station field displays
the start station value for the arc that you are defining. You cannot edit
this.
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The Start azimuth field displays the azimuth as calculated from the
previous element. If you edit this, when you accept the definition, you
are warned that the alignment has non-tangential transitions.

Table 7.1 shows the available methods and the fields that appear when
you select each one.

Table 7.1 Horizontal alignment using arcs

Method Procedure

Arc length and radius Specify arc direction.
In the Radius and Length fields, enter values
that define the arc.

Delta angle and radius Specify arc direction.
In the Angle and Radius fields, enter values
that define the arc.

Deflection angle and length  Specify arc direction.
In the Angle and Length fields, enter values
that define the arc.

The End North and End East fields update to display the coordinates at
the end of the element just added.

Entry spiral/Exit spiral elements

If you select Entry spiral/Exit spiral in the Element field, the Start
station field displays the start station value for the entry spiral or exit
spiral that you are defining. You cannot edit this.

The Start azimuth field displays the azimuth as calculated from the
previous element. If you edit this, when you accept the definition, you
are warned that the alignment has non-tangential transitions.

Inthe Arcdirection field, select Right or Left. In the Radiusfield, enter
the radius of the arc associated with the spiral. In the Length field,
enter the length of the spiral.

The End North and End East fields update to display the coordinates at
the end of the element just added.
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Note — An exit spiral connecting two arcs is known as a hanging or
combining spiral. The end coordinates of the spiral are incorrect until
the second arc is added. If you select an entry spiral, the coordinates
are correct.

Notes for Keying in and Editing Horizontal Alignments

If you enter non-tangential elements, a warning message appears. If
this happens, do one of the following:

Select Yes to adjust the current element to maintain tangency.
Select All to adjust all elementsto maintain tangency.
Select None to accept non-tangency for al elements.

Select No to accept non-tangency for the current element.

When you edit an element, the station and coordinate values for all
subsequent el ements update to reflect the change. All remaining
values defining the subsequent elements are maintained. Exceptionsto
thisare asfollows:

If you edit the radius of a spiral or arc, the Trimble Survey
Controller software warns you that adjacent spiral/arc elements
that define the arc will be updated with the same radius. If this
happens, do one of the following:

—  Select Yesto adjust the adjacent elements.
—  Select No to discard the changes you have made.

A spiral connecting two arcs (known as hanging or combining
spirals) isreferred to as an exit spiral when the radius of the
second arc is greater than the radius of the first arc. If you edit
the radius of the second arc so that it is smaller than the radius
of thefirst arc, the Trimble Survey Controller software changes
the spiral to an entry spiral with the radius of the second arc.
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Similarly, if you edit the radius of thefirst arc so that it is
smaller than the radius of the second arc, the Trimble Survey
Controller software changes the spiral to an exit spiral with the
radius of thefirst arc.

Vertical Alignment

Note — If vertical alignment is the first component to be keyed in,
select Key in / Roads and provide a name for the road definition before
starting. Do this only once for each new road definition.

To add a vertical alignment to a new road definition, select Vertical
alignment and then follow these steps.

1.

Tap to enter the first element that defines the alignment.
The following screen appears:

& 5C -Vertical element 2| =] x|
Elemert: o 01
= = (00
& 6
Statian (VPRI il
B )
TFies0
Elevation (\PI):
I
enu
Favorites
Switch to
RTK:Fixed H:0.006m ¥:0.011m RMS:§
Esc Enter

The Element field is set to Start point. You cannot change this.

In the Sation and Elevation fields, key in the values that define
the first vertical point of intersection (VH!).

Tap to add the vertical element record.

Tap to enter another vertical alignment element (for
example, acircular arc).

Select an option from the Element field and enter the required
information. For more information, see the appropriate section
below.
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6. When you have entered the last element, tap Abort |,

Tip — To delete an element, highlight it and tap [Delete |,

7. Enter the other road components or tap to store the road
definition.
Point elements

If you select Point in the Element field, use the Sation and Elevation
fieldsto key in values that define the VPI.

Note — A vertical alignment must start and end with a point.

Tip — You can also use points between the start and end points if the
alignment changes direction when no parabola or arc is required.

Symmetric parabola elements

If you select Sym parabola in the Element field, use the Station and
Elevation fields to key in values that define the VPI. Enter the length
of the parabolain the Length field.

Asymmetric parabola elements

If you select Asymmetric parabola in the Element field, use the Sation
and Elevation fields to key in values that define the VPI. Enter the In
and Out lengths of the parabola.

Circular arc elements

If you select Circular arc in the Element field, use the Sation and
Elevation fields to key in values that define the VPI. Enter the radius
of the circular arc in the Radiusfield.

Note — When you edit an element, only the selected element is
updated. All adjoining elements remain unchanged.
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Template Positioning

Note — If template positioning is the first component to be keyed in,
before you begin, select Key in / Roads and provide a name for the

road definition. Do this only once for each new road definition.

Define the position of templates in aroad definition by specifying the
station at which the Trimble Survey Controller software startsto apply

each template. A template is applied at the start station and template
element values are then interpolated linearly (applied on apro rata

basis) from that point to the station where the next template is applied.

To define the template positioning:

1.
2.

Select Template positioning.

Tap “Wew . The following screen appears:

Start station:
Leit template type: Lett template:
[User defined || [?

Right template type: Right template:
[User defined ||

[-]

Favorites

Switch to

RTK:Fixed H:0.006m 0.011m RM5:§

Enter

In the Start station field, specify the start station for the

template(s).

The optionsin the Left template and Right template fields are as

follows:

—  User defined—allows you to select templates for the | eft

side and the right side of the horizontal alignment.

—  <None>—no templates are assigned. Use this option to
create agap in the road definition.

—  <Interpolate>—the template for this station is interpolated
from the previous and next templatesin the road definition.
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O

If you selected <None> or <Interpolate>, go to the next step. If
you selected User defined, do one of the following:

Select from the list.

To do this, double tap the Left template (or Right template)
field. Tap to display thelist of available templates.
This list contains templates defined using the Key

in/ Templates command.

Enter atemplate name.

This name must match an existing template name. If the
nameisinvalid, the Trimble Survey Controller software
warns you.

Tap and use the screen that appears to key in details
for the new template. For more information, see Templates,
page 144.

Tap to apply the templates.

Tap to enter more templates at other positions.

When all template positions are entered tap [Aczent ],

Tip — To delete a highlighted entry, tap [Delete ],

Enter the other road components or tap to store the road
definition.
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Superelevation and Widening

Note — If superelevation and widening is the first component to be
keyed in, before you begin, select Key in/ Roads and provide a name
for the road definition. Do this only once for each new road definition.

Define where superel evation and widening values are applied in aroad
definition by specifying the station at which the Trimble Survey
Controller software starts to apply them. Superel evation and widening
values are applied at the start station, and values are then interpol ated
linearly (applied on a pro rata basis) from that point to the station
where the next superel evation and widening values are applied.

To add superelevation and widening values to a new road definition:

1. Select Superelevation & widening and tap " %ew ], The following
screen appears:

2| = ]

Start

- il - 0
| [Pivot crown|~| o= {107
Left super: Right super: Y
e | P i
Lett widening: Right widening; ?' o
[0.000m ]  [0.000m |

tap

enu

Favorites

Switch to

RTK:Fixed H:0.006m ¥:0.011m RMS:§
. Enter
Optians | I |

2. Inthe Sart station field, specify the station where the
superelevation and widening starts.

3. IntheLeft super and Right super fields, enter superelevation
values for the left and right sides of the horizontal alignment.

{Q} Tip — To change the way a superelevation value is expressed, tap
= and change the Grade field as required.

4. Inthe Pivot field, specify the position about which the template
rotates. The options are Pivot left, Pivot crown, and Pivot right.
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5. Inthe Left widening field, enter the widening value to be
applied.

Thisvalueis applied to each element in the template that has the
W dening check box selected.

6. Do thesamefor the Right widening field. Tap to add these
superel evation and widening values to the road definition.

Note —Widening is expressed as a positive value.
7. To enter more superelevation and widening records tap [ Wew ],

8. After entering the last superelevation and widening record, tap
[Accept |,

{O} Tip — To delete an entry, highlight it and tap [Delete ],

9. Enter the other road components or tap to store the road
definition.

Templates

This section shows you how to enter atemplate. For information on
how to define the position of atemplate, see Template Positioning,
page 141.

To enter atemplate:
1. From the main menu, select Key in/ Templates.

2. Inthe Namefield, enter a name for the new template and tap
[_Enter ]

3. Do oneof thefollowing:

—  Copy an existing template into the current template. To do
this, tap Ctay 1. A list of available template definitions
appears. Highlight the one to be copied and tap [_Enter |,
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{O} Tip — To view details of a template before copying it, highlight the template

= name and tap Tap [_Esc_] to return to the list or, to view details of
other templates in the list, tap or [Next ],

— Manualy key in the elements of the new template.

Keying In Elements
To manually key in the elementsin atemplate:

1. Select Keyin/ Templates and name the new template as
described above.

2. Tap to enter the first element defining the template.

3. Select an option from the Element field and enter the required
information. For more information, see the appropriate section
below.

To add the template element, tap [Enter |,
To enter more elements that define this template, tap "lew 7,
When you have entered the last element, tap [_Eater ],

5@'— Tip — To delete an element, highlight it and tap [Deete ],

7. Tap to store the template.

Cross fall and offset
If you selected Cross fall and Offset in the Element field:

1. IntheCrossfall and Offset fields, enter the values that define
the element.

5@'— Tip — To change the way a cross fall value is expressed, tap and
= change the Grade field as required.
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2. Enter avaluein the Codefield (this step is optional).

Tip — The annotation entered in the Code field is assigned to the end of
the element and is displayed during stakeout. (For example, the code ‘CL
is displayed in the Stakeout screen on page 106.

3. Select the Apply superelevation and Apply Widening check
boxes as required.

Delta elevation and offset
If you selected Delta elevation and Offset in the Element field:

1. Inthe Delta elevation and Offset fields, enter the values that
define the e ement.

Enter avaluein the Code field (this step is optional).

Select the Apply superelevation and Apply Widening check
boxes as required.

Delta elevation only
If you selected Delta elevation only in the Element field:

1. Inthe Delta elevation field, enter the value that defines the
element.

2. Enter avaluein the Code field (this step is optional).

Side-slope
If you selected Sde-slopein the Element field:

1. IntheCut slope, Fill slope, and Cut ditch width fields, enter the
values that define the element.

Note — Cut and fill slopes are expressed as positive values.
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Figure 7.10 shows the cut ditch width.

Cut ditch width
l_l_l

ek_ — *_ Cut slope
I I
I I

Fill slope

Figure 7.10  Cut ditch width

2. Enter avaluein the Code field (this step is optional).

Reviewing a Definition

To view the details of an existing road definition select Key in / Roads.
Double-tap the Name field then tap Tt 1. Highlight the road name
and tap [Review ], To return to the list tap s 1 or, to view details of other
roads in the list, tap CPrev_] Or [Wext ],

Use the same process to review atemplate.

You can also review the details of aroad or template component at any
time. For more information, see Reviewing the Database, page 15.
Alternatively, select Key in / Roads or Key in / Templates (as if to edit
the record).
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Editing a Definition

Use the Key in menu to enter details directly into the Trimble Survey
Controller database without transferring or measuring. You can also
use this menu to edit (change) the details of aroad definition that is
imported or keyed in, and to edit a definition that you started to key in
but did not complete.

To edit aroad definition that wasimported from the Trimble RoadLink
software or partially keyed in, do one of the following:

»  Select Keyin/ Roads.

Note — Thisis not possible during a survey. End the survey, or
see the tip on page 95.

»  Select Keyin/ Templates to edit atemplate definition
To select aroad definition for editing, do one of the following:
*  Selectit fromalist

To do this, double-tap the Namefield. Tap to display alist
of available roads.

*  Enter the name of the road definition
This name must match an existing road name.
Use the same process when selecting a template definition to edit.

Note — When you edit a road or template definition, a new definitionis
stored. The original definition staysin the Trimble Survey Controller
software database, but the deleted symbol () indicatesthat it isno
longer available.
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Notes

You can enter anote in the Trimble Survey Controller database at any
time. To do this:

1.  From the main menu, select Keyin / Notes.

2. Typeinthe detailsto be recorded. Alternatively tap to
generate arecord of the current time.

Tap to store the note in the database or & ] to discard it.

4. Toexit Keyinnotes, tap & . Alternatively, if the Noteformis
empty, tap [Enter ],

Note— If a feature code list is already selected for the job, you can use
codes from the list when keying in a note. From the Note screen, press
to display the feature code list. Select a code fromthelist or type
the first few letters of the code.
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Cogo Functions

Introduction

AN

The Trimble Survey Controller software provides coordinate geometry
(Cogo) functions that perform various cal cul ations using points stored
in the database. The results can also be stored in the database. To
access these functions, use the Cogo menu.

Warning — Do not compute intersection points and then change the
coordinate system or perform a calibration. If you do, these points will be
inconsistent with the new coordinate system.

Using Cogo Functions

152

This section outlines the general procedure to follow in order to
perform calculations using the Trimble Survey Controller Cogo
functions. For detailed instructions on how to use a particular function,
see the appropriate section later in this chapter.

To use a Cogo function:

1. From the main menu, choose Cogo, then the required Cogo
function. If necessary, set the Method field.

2. Enter the variables such as point name, line name, distance, or
azimuth.

Tap to calculate the results.

4. Tap to store the results in the Trimble Survey Controller
database (this step is optional).
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Embedded Cogo Softkey

A softkey appears when you access some of the fieldsin the
main Cogo screen. The softkey applies only to that particular field,
and provides a shortcut from the field to a Cogo calculation. Use this
embedded softkey to calculate avalue for afield in the current
Cogo screen.

Example

To use the embedded softkey to divide aline into segments of
fixed length in the Subdivide a line option:

1. If thelength isto be the same distance as between points A and
B, access the Segment length (grnd) field and tap . The
Compute distance screen appears.

2. Set Method to Between two paints.

3. Enter the point name A in the From point field and the point
name B in the To point field.

The computed distance between A and B is displayed.

{Q} Tip — Use the and softkeys to display previous and next
= calculations.

4. Tap to return to the Subdivide a line screen. The distance
just calculated isinserted into the Segment length (grnd) field.

Entering Feature (Points, Lines, Arcs) Names

When entering feature names into fields, select the feature(s) from the
map then select the Cogo function. The selected feature(s) are
automatically entered into the appropriate fields.

To enter another feature name, do one of the following:

« Tap and select the features as required. Tap " & 1 to return
back to the Cogo screen.
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»  Tap the map selection button g to access alist of features
already selected in the map.

»  Accessthe feature namefield and tap to select features
from the database list.

«  Tap ke to key in details, or to measure a point.

Options Softkey

Tap to display the Options screen:

Digtances: [— IDD:A

Favorites

Switch to

RTHK:Fixed H:0.009m 0.015m RMS:12
Esc Enter
|

Note —The softkey in the Traverse screen contains different
options to those shown here. For more information, see Traverse
options, page 341.

In the Distances field, set the type of distance to be calculated. Tap

to changethis at any time. For example, to apply an approximate
sea level correction, set the Distancesfield in this screen to Ellipsoid.
These areillustrated in Figure 3.2. page 62.

Note — The Trimble Survey Controller software can only display grid
distances between points if you defined a projection and datum
transformation, selected Scale factor only, or keyed in the points as
grid points.
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Multiple Solutions

For some computations, there are two solutions. Tap to display
the other solution.

Note — If the Trimble Survey Controller software is configured to
operate with guadrant bearings, substitute bearing for azimuth in the
rest of this chapter.

Compute Inverses

To calculate the azimuth and distance between two points, do one of
the following:

— Asshown in the following diagram, from the map, select
the From point (1) and the To point (2). Tap and hold on the
screen and select the Compute Inverse option from the
shortcut menu.

—  Select Cogo/ Inverse from the main menu and enter names
in the From point and To point fields.

The computed azimuth (3), horizontal distance (4), changein
elevation, and slope distance are displayed.

Figure 8.1 shows the screen that appears and a graphical
representation of this method.

8 SC -Inverse i = X
From point: To point: [ {00
A i = 1012
[NailA | [NailB |
Azimuth (grid) HDist (gricx @ 5
354°17°22" 50.249m ¥
 Dist: Slope dist (gric) ?1 650
265.000m 269.722m M
Map
henu
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:8
Esc . Store
Options | E— |

Figure 8.1 Compute inverse
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Compute Intersections

The Trimble Survey Controller software can cal culate the coordinates
of an intersection point from a combination of azimuths and/or
distances from existing points.

To calculate an intersection:
1. From the main menu, select Cogo / Intersections.

2. Enter aname for theintersection point in the Point name field,
select an option from the Method field and enter the required
information.

Choosing a Method (Intersections)

The following sections describe each method for computing
intersections.
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Bearing-distance intersection

To use this method:

1. Select Brng-dist intersect in the Method field

2. Asshowninthe following diagram, enter the name of Point 1
(1), the azimuth (2), the name of Point 2 (3), and the horizontal

distance (4).

3. Tap to calculate the intersection points (5 and 6). There
are often two solutions for this calculation. Tap to see the

second solution.

Figure 8.2 shows the screen that appears and a graphical
representation of this method.

& 50 - Infersections ? ﬂl 2
Poirt name: Code: [ {00
[1001 | [T |
ethod! & 6
Brny distinersect | )
Pairt 1: Aczimuth (orid): “¥i.550
[Naila | [p5"3212 | b
Point 2 HDist (gricl: —
175,632 I |
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc . Calc
Optians | PR |

Figure 8.2 Bearing-distance intersection
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Bearing-bearing intersection
To use this method:
1. Select Brng-brng intersect in the Method field.

2. Asshowninthe following diagram, enter the name of Point 1
(1) and the azimuth (2). Enter the name of Point 2 (3) and the
azimuth (4).

3. Tap to calculate the intersection point (5).

Figure 8.3 shows the screen that appears and a graphical
representation of this method.

Pairt name: Cods g }gg:ﬁ 2
[1002] | [IT | @ 6 " 4
Methad Yy
~ ]
Firt 1 Azimuth (orid): “Yis50 5
[HailA | [345°3221" | Map
Pairt 2: Azimuth (orid): —
NailB | [205°24'02" | =0

Favorites

Switch to 1 3

RTK:Fixed H:0.006m V:0.012m RM5:8
Esc . Calc
Options | JE— |

Figure 8.3 Bearing-bearing intersection
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Distance-distance intersection
To use this method:
1. Select Dist-dist intersect in the Method field.

2. Asshowninthe following diagram, enter the name of Point 1
(1) and the horizontal distance (2). Enter the name of Point 2 (3)
and the horizontal distance (4).

3. Tap to calculate the intersection points (5 and 6). There
are two solutions for this calculation. Tap to seethe

second solution.
Figure 8.4 shows the screen that appears and a graphical
representation of this method.
8 50 - Intersections 2| =] x|
Pairt name: Code; [— IDD:A
(Int1000 | [control | [
Methiad ¢ },ﬁ(
~ i
Poirt 1: H Dist (grn) TFies0
[2 | [120.000m | Ma
Map
Paint 2: H Dist {grncl).
[ | [75.000m | Menu
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RMS:8
Esc . Cale:
Optians | S|

Figure 8.4  Distance-distance intersection
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Bearing-distance from a point
To use this method:
1. Select Brng-dist froma point in the Method field.

2. Asshowninthe following diagram, enter the name of the start
point (1), the azimuth (2), and the horizontal distance (3).

3. Tap to calculate the intersection point (4).
Figure 8.5 shows the screen that appears and a graphical

representation of this method.
Paint name: Codlg: [— ID@
Int1000 | [control | g 1024
Methad St 4
~ ]
Start point: Azimuth (arid); ?1 G50 2
2 | [35°30°25 | Map
H.Dist (grnd) 4 Dist:
[56.230m |  [2.600m | =0
Favorites 3
Switch to 1
RTK:Fixed H:0.006m V:0.012m RM5:8
Esc . Calc
Options | JE— |

Figure 8.5  Bearing-distance from a point

Compute Areas

The Trimble Survey Controller software can calculate the area
enclosed by three or more points selected from its database. It can use
up to 100 points.

To compute an area
1. Do one of the following:

—  From the map, select the points on the perimeter of the area
to be calculated. Tap and hold on the screen and select
Compute area from the shortcut menu.

—  From the main menu, select Cogo / Compute area. Select
the points on the perimeter of the area to be calculated.
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As shown in the following diagram, the calculated area (1) and
perimeter (2) are displayed.

Note — Select points in the order in which they occur on the
perimeter.

2. Tap if you need to change the units.

3. Tap to store the area result in the Trimble Survey
Controller software database.

The computed area varies according to the Distance display setting.
Table 8.1 shows the effect of the distance setting on the area
calculated.

Table 8.1 Distances setting options

Distances setting Computed area

Ground At the average ground elevation
Ellipsoid On the ellipsoid surface

Grid Directly off the grid coordinates

Figure 8.6 shows the Compute area calculation and a graphical
representation of this method.

& SC - Compute area 2| = x|
Mutnber of points: [ {00
3 [ (1013 e
& 6
Area (ground): B o~ e
3950.412m* m <
?1.350 e N N N
Perimeter: L AN
292.261m L LA B
Menu
Favorites h \
Switch ta ., _________ e ‘ 2
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc . Store
Options | E— |

Figure 8.6 Compute area calculation
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Compute Azimuths

The Trimble Survey Controller software can calculate an azimuth by
various methods, using data that you enter and points in the database.
The data that you enter can have different units. For example, you can
add an angle in degrees to an angle in radians—the answer is returned
in whatever format you specified in the job configuration.

To calculate an azimuth:
1. From the main menu, select Cogo / Compute azimuth.

2. Select an option from the Method field and enter the required
information.

Choosing a Method (Azimuths)

The following sections describe each method for computing azimuths.

Between two points

To compute an azimuth using this method, select Between two points
inthe Method field, and then enter the names of the From point and the
To point. The azimuth is cal culated.
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Bisected azimuths
To use this method:
1. Inthe Method field, select Bisected azimuths.

2. Asshowninthe following diagram, enter the first azimuth (1)

and the second azimuth (2). The azimuth (3) halfway between
themis calculated.

Figure 8.7 shows the screen that appears and a graphical

representation of this method.
- 5C - Compute azimuth 7| =] x|
Method = (00
g s
Azimuth 1: Azimuth 2: it
[87°4510" | [56°3400" | R
Computed azimuth: ?1 650
252°09730 Map
henu
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:8
Esc Stare
—

Figure 8.7 Bisected azimuths
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Bisected corner
To use this method:
1. Inthe Method field, select Bisected corner.

2. Asshowninthe following diagram, enter the names of
Side-point 1 (1), the corner point (2), and Side point 2 (3). The
azimuth from the corner point is calculated (4). It is halfway
between Side point 1 and Side point 2.

Figure 8.8 shows the screen that appears and a graphical

representation of this method.
8 5C - Campute azimuth 2| = x|
Method, [ (103
Bisected corner v gmg/“
Side poirt 1 Corner point: o
[oIT 1 | [OIST | |8
Side point 2. “Yis50
Tl Map
Computed azimuth (grid):
218°1448" Heru
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RMS:§
Esc Stare
I |

Figure 8.8  Bisected corner
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Azimuth plus angle
To use this method:

1. Inthe Method field, select Azimuth plus angle.

2. Asshowninthe following diagram, enter the azimuth (1) and

the turned angle (2). The sum of thetwo is calculated (3).

Figure 8.9 shows the screen that appears and a graphical

representation of this method.
& 5C - Comnpute azimuth 2| = %]
Method [ (103
Azimuth plus angle | gmg/"
Azimuth: Turned angle: i
[67°23100" | [45°00°00" | m
Computed azimuth: ?1 650
112°23100 Map
henu
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc Stare

Figure 8.9 Azimuth plus angle
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Azimuth to line offset
To use this method:
1. Inthe Method field, select Azimuth to line offset.

2. Asshowninthe following diagram, enter the name of the line
(1), the station value (2), and the horizontal offset (3). The
azimuth (4) from the start station of thelineto the offset point is
calculated.

Figure 8.10 shows the screen that appears and a graphical
representation of this method.

- 5C - Compute azimuth 2| = %
Method [ (103
Azimuth to line offset 4 s
N - & 6
Line name: Stationing: i
[Line 1000 | [0«060.000m | |
H.Otfset (right): “Yis50
Map
Computed azimuth (grid): \ 4
261°08°36" o)
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RMS:§
Esc Stare
I |

Figure 8.10 Azimuth to line offset

Compute Distances

Use the Trimble Survey Controller software to calculate a distance by
various methods, using data that you enter, and points in the database.
The data that you enter can have different units. For example, if you
add a distance in metersto a distance in feet, the answer isreturned in
whatever format you specified in the job configuration.

To calculate a distance:
1. From the main menu, select Cogo / Compute distance.

2. Select an option from the Method field and enter the required
information.
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Choosing a Method (Distances)

The following sections describe each method for computing distances.

Between two points

To compute a distance using this method, select Between two pointsin
the Method field, and then enter the From point and the To point. The
distance between them is calcul ated.

Between point and line
To use this method:
1. Inthe Method field, select Between point and line.

2. Asshowninthefollowing diagram, enter the names of the point
(1) and the line (2). The Trimble Survey Controller software
calculates the distance along the line (3) and the perpendicul ar
distance to the line (4). The distance along the line is from the
From point (5).

Figure 8.11 shows the screen that appears and a graphical
representation of this method.

& 50 - Compute distance ? ﬂ X
Method [ |0
Between point and line j 2
Paint name: Line name: @ ,s,
Line 10008 S [
From paint: ?1 G50
oIS | Map
H.Dist along line (grnd): - HDist to line (grnd)
65.322m 88.087m o)
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc . Store
Options | E— |

Figure 8.11 Between point and line
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Between point and arc
To use this method:
1. Inthe Method field, select Between point and arc.

2. Asshown inthefollowing diagram, enter the names of the point
(1) and the arc (2). The Trimble Survey Controller software
calculates the distance aong the arc (3) and the perpendicular
distance to the arc (4). The distance along the line is from the
From point (5).

Figure 8.12 shows the screen that appears and a graphical
representation of this method.

& 5C - Compute distance 7| = x|
Method =1 {1015
Between point and arc i gmg/“ 2
Pairt name: Arc name: w
fi | [t |8
From poirt: ?1 _E50
ITH Man
H.Dist slong arc (grnd)  HDist to arc (grncd),
£9.390m 37.519m L=t
Favorites
Switch to 5
RTK:Fixed H:0.006m V:0.012m RMS:§
Esc . Store
Options | E— |

Figure 8.12 Between point and arc

Divided distance

To compute a distance using this method, in the Method field, select
Divided distance, and then enter values in the Distance and the
Divisor fields. The distance of a segment is calculated.

Multiplied distance

To compute a distance using this method, in the Method field, select
Multiplied distance, and then enter values in the Distance and the
Multiplier fields. The total distanceis calculated.
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Added distances

To compute a distance using this method, in the Method field, select
Added distance, and then enter valuesin the Distance 1 and Distance 2
fields. The sum of both distances is calculated.

Subdivide Lines

The Trimble Survey Controller software can divide a defined line into
segments of fixed length or afixed number of segments. New points
are created aong theline.

You can predefine the code of a subdivided point. For more
information, see Subdivide Pts Code, page 66.

To subdivide aline:
1. Do one of the following:

—  From the map, select the line to be subdivided. Tap and
hold on the screen and select the Subdivide a line option
from the shortcut menu.

—  From the main menu, select Cogo / Subdivide a line. Enter
the name of the line.

2. Select an option from the Method field and enter the required
information.

Note —When you enter the name of a defined line, the default value for
the Sart at station field is set to zero, and the default value for the End
at station field is set to the length of the line. Points created in thisway
can be used during stakeouit.

Choosing a Method (Lines)

The following sections describe each method for subdividing lines.
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Fixed segment length
To use this method:

In the Method field, select Fixed length segment.

As shown in the following diagram, enter the segment length
(2), and a horizontal offset (3) and vertical offset from theline.
Enter the start station position (4) on the line, the end station
position (5), and the name of the start point that will be

Tap to calculate the new points (4, 6, 7 or 8, 9, 10). When
the operation is completed, the following message appears.

1.
2.
incremented automaticaly.
3.
Subdivision of line completed successfully
4,

Tap to continue. Points are automatically stored in the
database.

Figure 8.13 shows the screen that appears and a graphical
representation of this method.

3C - Subdivide aline 2| = x|
Line name: Code: || o> 13005
? o 2
Method & & /\
[Fixed segment length | ~| ¥
Seqgment length (grnd): 1650
i
H.Otfset (right): W Oftset: _
[1.000m | [0:000m | Menu
Start at station: Endl &t station: Favorites
J Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc 5 Start
Optians | PR |

Figure 8.13  Fixed segment length

Note

— If the defined line is longer than an integer number of

segments, the last subdivided point (Point 7 in this example) isthe end
of the last full segment.
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Fixed number of segments

To use this method:

1. Inthe Method field, select Fixed number of segments.

2. Asshowninthe following diagram, enter the number of
segments, and a horizontal offset (2) and vertical offset from the
line. Enter the start station position (3) on the line, the end

station position (4), and the name of the start point that will be
incremented automaticaly.

3. Tap to calculate the new points (3, 5, 4 or 6, 7, 8). When
the operation is completed, the following message appears.

Subdivision of line completed successfully

4, Tap to continue. The points are automatically stored inthe

database.

Figure 8.14 shows the screen that appears and a graphical
representation of this method.

SC - Subdivide aline 7] =] x|
Line name: Code - || = 100
? e
Methodt & 6
[Fixed number of segments]| v | ]
Mumber of segments: 1650

Map

H.Otfset (right): W Oftset: _

[1.000m | [0.000m | Menu
Start at station: End &t =tation: Favorites
|| switch ta

RTE:Fixed H:0.006m ¥:0.012m RMS:§

Esc 5 Start

Optians | I |

Figure 8.14  Fixed number of segments
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Subdivide Arcs

The Trimble Survey Controller software can divide a defined arc into
segments of fixed length or afixed number of segments. New points
are created aong the arc.

You can predefine the code of a subdivided point. For more
information, see Subdivide Pts Code, page 66.

To subdivide an arc:
1. Do one of the following:

—  Fromthe map, select the arc to be subdivided. Tap and hold
on the screen and select the Subdivide an arc option from
the shortcut menu.

—  From the main menu, select Cogo / Subdivide an arc. Enter
the name of the defined arc.

2. Select an option from the Method field and enter the required
information.

Note — When you enter the name of a defined arc, the default value for
the Start at station field is set to zero, and the default value for the End
at station field is set to the length of the arc.

Choosing a Method (Arcs)
The following sections describe each method for subdividing arcs.

Note — You can use the points created using the Subdivide an arc
option in the Sakeout screen.
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Fixed segment length
To use this method:

In the Method field, select Fixed segment length.

As shown in the following diagram, enter the segment length
(2), and a horizontal offset (3) and vertical offset from the arc.
Enter the start station position (4) on the arc, the end station
position (5), and the name of the start point that will be

Tap to calculate the new points (4, 6, 7 or 8, 9, 10). When
the operation is completed, the following message appears.

1.
2.
incremented automaticaly.
3.
Subdivision of arc completed successfully
4,

Tap to continue. Points are automatically stored in the
database.

Figure 8.15 shows the screen that appears and a graphical
representation of this method.

SC - Subdivide an arc E ﬂ X
AFC name; Codle: | o 1
Iarcon0 1 Fl [ 10017
Method ¢ }‘s,(
[Fixed segment length | +| ] .
Segmert length (grnd): ?1 650 9 .
20.000m M
Map
H.Offset (right) W Oftset: _
[1.000m |  [0.000m | Menu
Start at station: End &t =tation: Favorites
[0+000.000m | [0+094.593m | J Switch to o
RTK:Fixed H:0.006m V:0.012m RM5:§ 8
Esc 5 Start
Optians | I |

Figure 8.15 Fixed segment length
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Fixed number of segments

To use this method:
1. Inthe Method field, select Fixed number of segments.

2. Asshowninthe following diagram, enter the number of
segments, and a horizontal offset (2) and vertical offset from the
arc. Enter the start station position (3) on the arc, the end station
position (4), and the name of the start point that will be
incremented automaticaly.

3. Tap to calculate the new points (3, 5, 4 or 6, 7, 8). When
the operation is completed, the following message appears.

Subdivision of arc completed successfully

4, Tap to continue. The points are automatically stored inthe

database.

Figure 8.16 shows the screen that appears and a graphical
representation of this method.

»SC - Subdivide an arc 2| = x|
Atc name: Code - = {01015 8
? I 0\
Methadl ¢ 6
[Fixed number of segments| v | ] 7 . 4
Mumber of segments: ?1 650 ',.
B ] [ /5 /
H.Otfset (right): W Oftset: _ g
[1.000m | [0.000m | Mer ;
Start at station: End &t =tation: Favorites
|| Switch to 60 3 \ 1

RTE:Fixed H:0.006m ¥:0.012m RMS:§
Esc 5 Start
Optians | I |

Figure 8.16 Fixed number of segments
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Fixed chord length
To use this method:

1.
2.

In the Method field, select Fixed chord length.

As shown in the following diagram, enter the chord length (2),
and any horizontal offset (3) and vertical offset from the arc.
Enter the start station position (4) on the arc, the end station
position (5), and the name of the start point that will be
incremented automaticaly.

Tap to calculate the new points (4, 6, 7 or 8, 9, 10). When
the operation is completed, the following message appears.

Subdivision of arc completed successfully

Tap to continue. Points are automatically stored in the
database.

Figure 8.17 shows the screen that appears and a graphical

representation of this method.
SC - Subdivide an arc 2| = x|
Arc name: Code: - E”DD:/» 10
[ArcD001 ? i
Meth & 6 e 3
od Byl
[Fixed chord length |=| 3
Chord length (ornd): ¥i.650 9 7 7 .5
10.000m T .
Map /
H.Offset (right) W Oftset: _
D ] [pooom ] | Mem 6¢” % \
Start at station: End at station: Favorites 1
0+000000m ] [0+034593m ] [ Gyichio i
RTK:Fixed H:0.006m V:0.012m RMS:8 8 o 4
Esc 5 Start
Optians | I |

Figure 8.17  Fixed chord length

Trimble Survey Controller User Guide 175



8

Cogo Functions

176

Fixed angle subtended
To use this method:

1. Inthe Method field, select Fixed angle subtended.

2. Asshowninthe following diagram, enter the subtended angle
(2), and a horizontal offset (3) and vertical offset from the arc.
Enter the start station position (4) on the arc, the end station
position (5), and the name of the start point that will be
incremented automaticaly.

3. Tap to calculate the new points (4, 6, 7 or 8, 9, 10). When
the operation is completed, the following message appears.

Subdivision of arc completed successfully

4, Tap to continue. The points are automatically stored inthe
database.

Figure 8.18 shows the screen that appears and a graphical

representation of this method.

» 3C - Subdivide an arc 2| = x|
Arc name: Code - = {10 10
[Arc0001 ? itz P
Method ¢ }ﬁ( /&
[Fixed angle subtended | ¥| i
Angle subtended: ?1 650 g
24°3000 . 9 ’
H.Offset (right) W Oftset: _ b

| [0.000m | Menu

Start at station: Enel at station: Favorites
[.000000m ] [0+09458m | Guichio

RTE:Fixed H:0.006m ¥:0.012m RMS:§
Esc

5 Start 8 L
Optians | I |

Figure 8.18 Fixed angle subtended
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Traverses

The Trimble Survey Controller software can calculate a closure and
adjust atraverse. The software helps you to select the pointsto be
used, calculates the misclosure, and then lets you compute either a
Compass or Transit adjustment.

Note — The Compass adjustment is sometimes known as the Bowditch
adjustment.

You can calcul ate closed-loop traverses (traverses that start and end on
the same point), and traverses that start and end on pairs of known
points.

To calculate atraverse:

1. From the main menu, select Cogo / Traverse. The Traverse
screen appears.

2. Enter the traverse name.

3. Inthe Sart station field, enter the name of the first point in the
traverse. The software only lets you enter a point that has
conventional observations from it (an instrument point).

{Q} Tip — Tap to see a list of valid points that can be used as the start
N station.

4. TaplEtr | Thefollowing screen appears. The start station point
name isthe only point in the list:

7| = x
[ 1003
[ 100

1.680
@1 £20

Map

[47TRS |

benu

Favorites

Sitch to

HAST00'51" VA:2T0°45'00"
; Add
Deletel Info | Cloze |Dpllon8| R |
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5.

Tap to add the next point in the traverse. The Select
station to add list appears. Thelist only displays valid points
that can be added. For example, it only displays points that have
been used as instrument points and have been measured (using
a conventional instrument) from the previous point in the
traverse list.

Note — When there is only one valid point to add, the Trimble
Survey Controller software adds it to the traverse list
automatically.

Select the next station in the traverse.

Note — To view the observed azimuth and distance between two
pointsin the list, highlight the first point and tap Cinfe 1.

Repest steps 5 and 6 until al the pointsin the traverse have been
added. If you need to remove any points from the list, highlight
the point and tap [eete |, \WWhen you delete a point, all points after
it are deleted as well.

Note — You cannot add more points after selecting a control
point.

Note — To compute a traverse closure, there must be at least one
distance measurement between successive pointsin the traverse
list.
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When all of the points have been added:

1.

Tap Ctese ], The following screen appears, showing the backsight
and foresight pointsthat provide orientation for the traverse:

& 5C - Traverse orientation 2| = x|
Start station: Backsight poirt = [[10;
1 F = {01015
Azimuth (Keved in); Endl station: 1 e
158°5354" 1 .
Foresight point: Azimuth (Keyed in): @1 620
[2 | [40°54 52" | Map
henu
Favorites
Switch to
HAATTH038" VA4 25"
Esc Enter
R |

The Backsight point, Azimuth, Foresight point, and Azimuth
fields arefilled in by the Trimble Survey Controller software.
Edit these fields if necessary.

Note — The Azimuth fields do not have to be completed. If the
backsight azimuth is null, the traverse cannot be oriented and
adjusted coordinates cannot be stored. The foresight azimuth
may be null in a loop traverse, and if all angles have been
observed, you can compute an angular and distance
adjustment. An angular and distance adjustment cannot be
computed on an open traverse if the backsight azimuth is null.
An angular adjustment cannot be computed on an open traverse
if the backsight azimuth is null. However, a distance adjustment
can be computed.
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3.

Tap Bt The following screen appears:

& 5C - Close results ?| = x|
Trawerse name: Start station: [ IDD:A
Trav 1 1 =i
End station: Angular close:
a1 " 1.680
1 0°00700
Distance close: Precision: @1 B20
0.004m 1:80472 Map
& Marth: & Bast:
0.003m 0.003m o)
A Elevation: Traverse length: Favorites
0.000m 31.417m Suitch to
HAA1TH0'38" VA:94+19°25"
Esc . Adj.ang
Store | Optians | |

Inspect the results of the traverse and do one of the following:
—  To storethe closure results, tap [Store |,

—  Toreturn to the Orientation screen, tap ™ Es .

—  To adjust the traverse, go to the next step.

Tap Contions ], Check the settings in the Traver se options screen that
appears. For more information about the settings, see Traverse
options, page 341.

When the settings are complete, tap to return to the
Close results screen.

To adjust the angular misclosure in the traverse, tap [Adms] The
angular misclosure is distributed according to the setting in the
Options screen. The Adjustment results screen appears and it
shows the distance misclosure.

Note — The button does not appear if the angular
adjustment method in the Options screen is set to None.

Inspect the results of the traverse and do one of the following:
—  To store the angular adjustment details, tap

—  To adjust the distance misclosure, tap (M) The distance
misclosure is distributed according to the setting in the
Options screen and the traverseis stored.
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When the traverseis stored, each point used in the traverseis stored as
an adjusted traverse point with a search classification of control. If
there are any previously adjusted traverse points of the same name,
they are deleted.
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Offsets

Introduction

A GPS antenna or conventional instrument target cannot always
occupy apoint directly, for example, if apoint isthe center of atree or
part of abuilding that is under a canopy. There are several waysto
measure these points using the Trimble Survey Controller software.
You can use a conventional instrument and measure a point using an
offset method. For more information, see page 186. Alternatively you
can use alaser rangefinder, or calculate an offset from pointsin the
database. This chapter shows you how to calculate offsets using the
Offset function in the Trimble Survey Controller software.

To do this, choose Offsets from the Survey menu in areal-time GPS
survey or aconventional survey. M easure atopographic (topo) point or
aRapid™ point nearby, then make tape and/or azimuth measurements
to the offset point. When you enter these measurements into the
Trimble Survey Controller software, it calculates the coordinates of
the offset point and stores them in the database.

Remember to include any change in height details, as the height (or
elevation) of the offset point is also calculated.

Warning — In general, do not compute offset points and then change the
coordinate system or perform a calibration. If you do, these points will be
inconsistent with the new coordinate system. An exception to this is offset
points computed using the Brng-dist from a point method.

Generating Offsets

184

This section describes how to measure offsets.
To generate an offset point:
1. Measure points near to the offset point.
2. From the main menu, select Survey / Offsets.

3. Select an option from the Method field and enter the required
information. For more information, see page 186.
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4. Tap to calculate the solution(s). The Trimble Survey
Controller software calculates and displays the coordinates for
the offset point. Tap to store these in the database.

Note — If you use the Four point intersection method or the From a
baseline method and then change the antenna height record for one of
the source points, the coordinates of the offset point will not be
updated.

Options Softkey
Tap to display the Options screen.
Change the Distances setting and apply sea level correction if
required.

Note — If the measured points were measured using GPS, the
coordinates of the offset point can only be displayed as grid valuesif a
projection and a datum transformation are defined.

If you are using a magnetic compass to provide azimuth
measurements, specify the magnetic declination.

Azimuths/Angles

If necessary, define a south azimuth and change the incrementation
direction of the grid coordinates. For more information, see South
Azimuth, and Grid Coordinates, page 64.

Azimuth and angle measurements can be referenced to grid 0°, true
north, magnetic north, or the sun. To change this reference, access the
Azimuth origin field and select the required origin from the list:

* If you are working with magnetic azimuths, enter the local
value for magnetic declination. For more information, see
Magnetic Declination, page 65.
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» If you are working with sun angles, the Trimble Survey
Controller software uses GPS time and the current GPS position
to calculate the position of the sun (the reference) at the time

that the angle is entered.

Choosing a Method (Offsets)
The following sections describe each method for measuring offsets.

Note — You can only use the Bearing-distance from a point method
during a postprocessed survey.
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From a baseline

Use this method to calcul ate the coordinates of a point that is offset
from a baseline defined by previously measured points. To do this:

1.
2.
3.

From the main menu, select Survey / Offsets.
In the Method field, select From a baseline.

As shown in the following diagram, enter the names of the
offset point (8), start point (1), end point (2), right/left offset (3,
4), offset from end (5, 6), and avertical distance from the end of
theline.

Note — Enter a positive offset if the point is offset to theright (3)
of the end point, or enter a negative offset if it isto the left (4).
Enter a positive offset if the point is outside (5) the end of the
line, or enter a negative offset if it isinside (6) the line. Enter 0
for either the left/right offset or in/out offset if you do not want
the point offset in that direction.

Tap to calculate and display the coordinates of the offset
point (8). Tap to store these in the database.

Figure 9.1 shows the screen that appears and a graphical
representation of this method.
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Start point: End paint: Y1550 ~Out
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(Otfset from end (grnd):  Offzet (grnd) 2 7
[0.000m | [50.000m \ pony In

‘' Dist: Favorites
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RTK:Fixed H:0.006m V:0.012m RMS:§ 1
Esc
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Options | I |

Figure 9.1 From a baseline
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Four point intersection

Use this method to calcul ate the coordinates of an offset point at the

intersection of two lines defined by four previously measured points.
To do this:

1.  From the main menu, select Survey / Offsets.
2. Inthe Method field, select Four point intersection.

3. Asshown in the following diagram, enter the names of the
offset point (5), start point (1) for line 1, end point (2) for line 1,
start point (3) for line 2, end point (4) for line 2, and any vertical
offset.

4. Tap to calculate and display the coordinates of the offset
point (5). Tap to store these in the database.

Figure 9.2 shows the screen that appears and a graphical
representation of this method.

&S sets 2| = x|

Paint name; Code: o 1) 2
loFF1 ] B | | 4

Method! @ },ﬁ( 5

- ]
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[OIT 1 | [ormz \ =0
% Dist (end of line 21 Favorites 3

Switch to 1
RTHK:Fixed H:0.008m V:0.015m RMS:10
Esc . Calc
Options JE— |

Figure 9.2 Four point intersection
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Note — The two lines defined by the previously measured four points
do not have to intersect but they do have to converge at some point, as
shown in Figure 9.3.

Calculated point

Figure 9.3  Point calculated where lines converge
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Bearing—distance from a point

Use this method to calculate the coordinates of an offset point at a
certain azimuth and distance from a previously measured point. To do

this:

1.  From the main menu, select Survey / Offsets.
2. Inthe Method field, select Brng-dist from a point.

3. Asshown in the following diagram, enter the names of the
offset point (4), and start point (1), the azimuth origin, the
azimuth (2), the horizontal distance (3), and avertical offset.

4. Tap to calculate and display the coordinates of the offset
point (4). Tap to store these in the database.

Figure 9.4 shows the screen that appears and a graphical
representation of this method.
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Figure 9.4 Bearing-distance from a point
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GPS Survey Styles

Introduction

This chapter tellsyou how to use GPS survey styles. When you usethe
Trimble Survey Controller software for a GPS survey, choose from
one of nine survey types. These types are based on the kinematic,
differential, and FastStatic™ techniques, which are described in this
chapter. Select an appropriate survey style for the survey type that you
need.

The Concept of Survey Styles

192

Survey styles make the Trimble Survey Controller software easier to
use. Use them to change the configuration of the Trimble Survey
Controller software quickly and easily for different types of survey.

In a GPS survey, the survey style instructs the base and rover receivers
to perform the functions required for a specific survey type. It dso
defines the parameters for measuring and storing points. Thiswhole
set of information is stored as atemplate that can be called up and
re-used when necessary.

A GPS survey style defines the survey type, antennainformation,
elevation mask, PDOP mask, and point occupation times. If
applicable, it also defines:

* logging intervals

e initidization times

* sitecdibration defaults

*  GPSfile storage location

*  real-time broadcast message format

e radio communication parameters
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Choosing a Survey Style

Trimble provides default GPS survey stylesthat cover four of the nine
possible survey types. To use a survey type not covered by the default
survey styles, you must create your own survey style. Thisis described
in Creating and Editing a GPS Survey Style, page 198.

Entering the equipment details

Thefirst time that you use a particular survey style to start asurvey,
the style wizard prompts you to select the type of antennaand the
radio (if applicable) that you are using. For more information, see The
Style wizard, page 197.

Setting the options

Before starting a survey, you can edit many of the optionsin the
survey style that you intend to use. For moreinformation, see Creating
and Editing a GPS Survey Style, page 198.

Generating a Survey Menu

When you choose the Survey icon from the main menu, alist of
available survey styles appears. Until you create your own styles, this
list contains the four default GPS survey styles and the conventional
survey styles. The styles are described in the following sections.

When you select a survey style from the list, the Trimble Survey
Controller software generates a menu specific to that style, and
displaysit on the screen as the Survey menu. The options that appear
in this Survey menu depend on which type of survey you chose (by
selecting that survey style). For example, a PP Kinematic survey menu
never includes Stakeout and Site calibration, because these items are
specific to real-time survey types.
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Using a GPS Survey Style

The standard GPS survey styles supplied with the Trimble Survey
Controller software system cover the four most popular
centimeter-level survey types. The following styles prepare the
Trimble Survey Controller software for the appropriate survey:

194

FastStatic — Use this style for control surveys when no radiois
available.

By default, the base receiver isinstructed to log raw data at five-
second intervals for the duration of the survey.

Postprocessed Kinematic (PPK) — Use this style for
topographic or control surveys when no radio is available.

By default, the base receiver isinstructed to log raw data at
five-second intervals for the duration of the survey.

Real-time Kinematic (RTK) —Usethis stylefor centimeter-level
stakeout, as well as topographic and control surveying.

Note — Survey styles (such as RTK) that employ the real-time
kinematic survey type rely on a trouble-free radio solution.

By default, the base receiver isinstructed to generate real-time
kinematic corrections at one-second intervals.

Real-time Kinematic & Infill (RTK & Infill) — Usethis style
with postprocessed support when base radio corrections are not
available.

Use the style for rea-time topographic or control surveys if
thereisarisk of radio link failure. You can also useit if
obstructions or interference are a problem, or if the operational
range of the radio might be exceeded.

By default, the base receiver isinstructed to generate real-time
kinematic corrections at one-second intervals and to
simultaneoudly log raw data at five-second intervals for the
duration of the base survey.
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To configure the survey style, see Creating and Editing a GPS Survey
Style, page 198.

To conduct a GPS survey using a default survey style:

1.  From the main menu, choose the Survey icon. Then, from the
survey stylelist, highlight one of the following survey styles:

FastStatic
PPK

RTK

RTK & infill

A list appears with survey style options appropriate to the
selected survey style.

2. To configure your survey, select these optionsin turn, and
complete each dialog that appears.

3. Start the base receiver. For more information, see Chapter 12,
Starting the Base Receiver.

4, Start the rover receiver. For more information, see Chapter 13,
Starting the Rover Receiver.

Options in a Trimble GPS Survey Style

A group of optionsis associated with each survey type. The selected
GPS survey style determines which survey typeis used, and which
options are available. Once you are familiar with the use of survey
styles, you can edit many of the options to further customize
individual surveys. For example, you can edit the default setting for
the minimum occupation time of atopo point.

Trimble Survey Controller User Guide 195



10 GPS Survey Styles

Table 10.1 shows the options associated with the default GPS survey
styles.

Table 10.1  Options in GPS survey styles

Default GPS survey styles

Option RTK RTK PPK FastStatic
& infill

Rover options v v v v
Rover radio v - —
Base options v v v v
Base radio v v - -
Laser rangefinder v v v v
FastStatic point - - —

Topo point v v —
Observed control point v v _
Rapid point v v - _
Continuous points v v - -
Stakeout v v - _
Site calibration v v - _
PP initialization times - 4 _
Duplicate point actions v v v

Default settings

The default elevation mask for the base receiver and the rover receiver
is 13°. The default PDOP mask setting is 6. Other default settings
define how point measurements are made.
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The Style wizard

Thefirst time that you start a base or rover survey in a GPS survey
style, the style wizard prompts you to define the details of the
equipment. Select an item, for example, the antenna type, from the
displayed list.

The style wizard customizes the chosen survey style, setting any
parameters specific to the hardware.

\Q/— Tip — To correct a mistake when customizing a survey style, first complete
= the process and then edit the style.

Antennatype

Thefirst time that you start the base or the rover receiver, you must
select the type of antennathat you are using from alist.
Table 10.2 shows some common choices.

Table 10.2  Typical antenna configurations

GPS Total Station receivers

Receiver and 5700 4800 4700
station
Base receiver Zephyr™ 4800 Internal Micro-centered™
Geodetic L1/L2 w/GP
Rover receiver Zephyr 4800 Internal Micro-centered
L1/L2
Radio type

With areal-time system, define the radio solution that you intend to
use. The options are: TRIMTALK™ 450, TRIMMARK™,
TRIMMARK 3, TRIMCOMM ™, Trimble internal, Pacific Crest,
Custom radio, and Cellular modem.
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Note — With the GPS Total Station 5700, 4800 or 4700 receivers, use
an external radio at the base even if you use the internal radio at the
rover.

—\O/— Tip — You can use a Custom radio if the radio you have is not listed.

Creating and Editing a GPS Survey Style

The Trimble Survey Controller software provides survey styles that
configure the hardware for four of the nine possible GPS survey
types—RTK, RTK & infill, PP Kinematic, and FastStatic.

The other available survey types are:
« RTK & datalogging
* RT differential

» RT diff & datalogging — Thisis similar to RTK except that raw
GPS dataisrecorded for the entire survey. Thismethod is useful
if you need raw datafor quality assurance purposes.

For information about the differential survey styles, see page 215.

To carry out asurvey using any of these types, first create a new GPS
survey style.

To do this;

1. From the main menu select, Configuration / Survey Styles. The
Survey Styles screen appears. Tap [lew |,

2. Enter anamein the Style name field and tap Eater .
3. Inthe Style type field, choose GPS. Tap [Eter |,

The software configures your new survey style asan RTK survey type,
and lists the options that are appropriate to this survey style.
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If necessary, select Base options or Rover options from the list and
change the survey type. The software updatesthe list of options so that
they are appropriate to the new survey type that you have chosen. (See
Table 10.1, page 196.)

Select each menu item in turn. In the screen that appears, set the fields
according to your equipment and preferences. For more information
about each menu item, see the following sections.

To edit asurvey style:
1. End the current survey.

2. From the main menu, select Configuration / Survey Styles. The
list of survey styles appears.

3. Highlight the name of the survey style to be edited and tap
[t ],

4. Change each option as required. For more information about
each menu option, see the following sections.
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Rover Options and Base Options

There are seven survey types to choose from. Generally, when a GPS
Total Station setup consists of one base and one rover receiver, make
sure the survey type selected in the Rover options field and the Base
optionsfield is the same. However, when there are multiple rovers,
you can have various configurations. Table 10.3 shows the rover
survey typesthat are possible when the base survey typeis

RTK & infill or PP Kinematic.

Table 10.3  Base support for rover survey types

Base survey type Possible rover survey types
RTK & infill RTK
or RTK & infill
RTK & data logging PP Kinematic
FastStatic
PP Kinematic PP Kinematic
FastStatic

Thefields that can appear when you select Rover options or Base
options are described below.

Broadcast format

For Real-time Kinematic surveys, the format of the broadcast message
can be CMR™, CMR +™, or RTCM RTK 2.x. (CMR is Compact
Measurement Record; RTCM is Radio Technical Commission for
Maritime Services).

The default is CMR +, which isaformat used by the modern Trimble
receivers. It isamodified type of CMR record that improves the
efficiency of alow bandwidth radio link in real-time surveys. Only use
CMR + if dl the receivers have the CMR + option installed. To check
if thisoptionisinstalled in the receiver, select Instrument / Options on
a TSCe data collector that is connected to areceiver.
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Note — If you want to operate several base stations on one frequency,
use CMR+. For more information, see Operating Several Base
Sations on One Radio Frequency, page 235.

For wide-area RTK surveys, the broadcast message format can be
from the following wide-area RTK solutions: SAPOS FKP, VRS, and
CMRNet. For information on using awide-area RTK system, see
Starting a Wide-Area RTK Survey, page 262.

The rover selection should always correspond to the broadcast
message format generated by the base.

Output additional code RTCM

For real-time surveys, the base receiver can broadcast the RTK
message and the RTCM-104 differential message at the sametime. To
do this, select the Output additional code RTCM check box. (The
RTCM output option must be installed in your receiver.)

Note — When RTCM-104 code and CMR messages are being
broadcast, the behavior of rover GPSreceivers varies according to
type. When you are broadcasting CMR with Output additional code
RTCM enabled, only use GPS Total Station 5700 receivers, or GPS
Total Station 4700 and 4800 receiverswith firmware later than v1.2.
Not all receiverswill function correctly in this environment because
their behavior isreceiver- and manufacturer-dependent. Most
RTCM-only receiverswill work correctly. For more information,
contact your local Trimble dealer.

Warning — Do not use the Output additional code RTCM option when
using time delays for sharing the radio frequency.
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WAAS

When theradio link is down in areal-time survey, the receiver can
track and use signals from the Wide Area Augmentation System
(WAAYS). This provides WAAS positions instead of autonomous GPS
positions. To use WAAS positions for more accurate navigation when
theradio link is down, set the WAASfield to On. When using WAAS
signals, only Rapid points or postprocessed points can be measured.

Note — For WAAS surveys, you must use a receiver that can track
WAAS satellites.

Station index

In real-time surveys, the base receiver broadcasts the station index
number as part of the broadcast message. You set the station index
number in the Sart base screen. Set the default station index number
for the Sart base screen in the Base options/ Station index field of the
survey style.

Use station index

If you want to use multiple base stations on one radio frequency, enter
the station index number that you want to use first in the Use station
index field.

If you do not want to use multiple base stations on one frequency,
enter the same station index number that you enter in the Base options
screen.

To use any base station operating on the frequency set in the rover
radio, tap Ay 1.

Warning — If you tap and there are other base stations operating
on the frequency, you could use corrections from the wrong base in the
rover survey.

For information about using multiple bases, see Operating Several
Base Stations on One Radio Fregquency, page 235.
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Prompt for station index

When you use a receiver that supports multiple base stations on one
radio frequency, the Trimble Survey Controller software asks you to
specify the base to use when you start the rover survey. You can stop
this question from appearing by clearing the Prompt for station index
check box. The station index number in the Use station index field is
used.

Elevation mask

You must define an elevation mask below which satellites are not
considered. For kinematic applications, the default of 13° isideal for
both the base and rover.

For differential surveys where the base and rover are separated by
more than 100 kilometers, Trimble recommends that the base
elevation mask be lower than the rover setting by 1° per

100 kilometers of separation between the base and rover. Generally,
the base elevation mask should be no lower than 10°.

PDOP mask

For the rover option, define a PDOP mask. The Trimble Survey
Controller software issues high PDOP warnings when the satellite
geometry goes above this threshold. The default value is 6.

Logging device

With survey types that involve postprocessing, set the TSCe data
collector to be either the receiver or controller.

To define the logging interval, enter avaue in the Logging interval
field. The base and rover logging intervals must correspond to (or be
multiples of) each other.
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Antenna type

To set the default antenna height, enter a value in the Antenna height
field.

To define the antenna detail s, access the Type field and select the
correct antennafrom thelist of antennas. Accessthe Measured to field
and sel ect the correct measurement method for the equipment and type
of survey. Thefield that displays the part number is automatically
filled. Key in the serial number.

Radios

If you use an RTK survey type to provide real-time positions, you
must specify the type of radios used to provide the radio link between
the base station and the rover. Specify the type of radio in use at both
the base and rover receivers.

For information about configuring a survey style that uses real-time
corrections provided by WAAS instead of aradio, see Differentia
Survey Styles, page 214.

To specify the radio used:
1. Select Rover radio.
2. Inthe Typefield, select your radio from the list.

If your radio does not appear on the list, select Custom radio
and define the receiver port, the baud rate, and the parity.

If you select Cellular modem, see Table 10.4, which shows the
Trimble Survey Controller cellular modem commands and
information.

Table 10.4  Cellular modem commands and information

Field Information required Function of command
Init string Command Starts communication
(optional)

Hang up Command Ends communication
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Table 10.4  Cellular modem commands and information

Field Information required Function of command
Dial prefix Command Dials a number
Number to dial Phone number of the base

station modem

Note — Use a comma (,) to
send a short delay, for
example, to separate the area
code from the number.

Dial suffix Command Software sends to the
(optional) modem after it has
dialled the number.

Note — The Dial prefix, Number to dial, and Dial suffix values are
concatenated to send to the modem.

Post connect Information sent from rover to

(optional) base once connection is
confirmed (for example, log-in
name and password).

Note — Use a carat (") to send
a carriage return and a
3-second delay to the base
system, for example, to
separate a log-in name from a
password.

Tip — For some cellular modems you must enter a Personal Identification
Number (PIN). Usually the command is as follows:

AT+CPIN="*" (where **** is the PIN)

If you use a PIN, add the command to the end of the value in the Init string
field.

3. Select Baseradio.
4. Inthe Typefield, select your radio from thelist.
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If you select Cellular modem, enter the appropriate commands.
In the Init string field, for the base, the command must |eave the
modem in auto-answer mode. Alternatively, you can set the
auto-answer mode separately.

Ready To Send (RTS) and Clear To Send (CTS)

If you select Base radio and set the Type field to Custom radio or
Cellular modem, you can also enable Clear To Send (CTS).

Warning — Do not enable CTS unless the receiver is connected to a radio
that supports CTS.

The GPS Total Station 5700, 4800, and 4700 receivers support
RTS/CTS flow control when you enable CTS. If you are using a GPS
Total Station 4700 or 4800 receiver, use receiver firmware version
1.20 or later.

For more information on CTS support, refer to the documentation
supplied with your receiver.

Topo Point

Select the Topo point survey style option to set the parameters
associated with observing topographic points when using the Measure
points screen.

The Auto point step size field defines the increment size for automatic
point numbering. The default is 1, but you can use larger step sizes as
well as negative steps.

You can store quality control information with each point
measurement. The default is QCL. For real-time surveys, other options
are QC1 & QC2and QC1 & QC3.
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The Trimble Survey Controller software can terminate atopo point
measurement and store the result automatically if the Auto store point
check box is selected. When the number of measurements, the
occupation time, and the horizontal and vertical precisions are
satisfied, the point is measured and the result is stored.

Observed Control Point

Select the Observed control point survey style option for another way
to observe pointsin the field. This option lets you set different
observationa criteria from those used for topo point measurements.

The Trimble Survey Controller software can terminate observed
control point measurements and store the results automatically if the
Auto store point check box is selected and the occupation times are
satisfied. For RTK surveys, the number of measurements and the
horizontal and vertical precisions must also be satisfied. The default
setting for the Number of measurementsfield is 180. The extended
occupation time suggests that this measurement type isideally suited
to points that will be used for control purposes.

Quality control information is automatically stored with each point:

»  Real-time observed control points can store QC1, QC1 & QC2,
or QC1 & QC3 records.

»  Postprocessed observed control points only store QC1 records.

If the Topo point option is configured to perform 180 measurements,
the positional result is similar to a point measured using the observed
control point measurement type. Differences are:

» thedefault value in the Quality control field

» the observation class given by the office software when the
point is downloaded
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FastStatic Point

You can measure a FastStatic point in a FastStatic survey.

The Trimble Survey Controller software terminates a FastStatic
occupation automatically if the Auto store point check box is selected
and the specified occupation time is satisfied.

The default occupation times are satisfactory for most users. If you
change an occupation time, choose a setting according to the number
of satellites being tracked by that receiver. Remember that both
receivers must track the same satellite at the same time for the data to
be useful.

Tip — Use a mobile phone or a walkie-talkie radio to verify that both
receivers are tracking the same satellites.

Changing the occupation times directly affects the outcome of a
FastStatic survey. Any changes should increase this time rather than
decrease it.

Rapid Point

Select the Rapid point menu item to configure a Rapid point
observation. Thisis useful for in-field calculations where precision is
not vitally important. For example, use the Rapid point observation
method to quickly measure the position of the center line on a busy
road.

Rapid points are automatically saved if the horizontal and vertical
precisions are satisfied. The Trimble Survey Controller software
collectsjust one epoch of datawhen the preset precisions are reached,
so the default precision values should ideally be higher than for other
point measurement types. The software uses this single epoch of data
to define the point, making Rapid point the least precise measurement
method.

You can store quality control information with each Rapid point. The
options are QC1, QC1 & QC2, or QC1 & QCs3.
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Continuous Points

Continuous points use one epoch of data or one real-time
measurement to create a point.

In area-time survey, the Trimble Survey Controller software
automatically saves continuous points if the horizontal and vertica
precisions are satisfied. In apostprocessed survey, it stores continuous
points a thetime interval specified in the survey style. Set thisinterval
in the Logging interval field of the Rover options screen.

Stakeout
To set the as-staked point details:

1. Select the View before storage check box to view the differences
between the design point and the measured as-staked point
before storing the resullt.

If you select this check box, enter avalue in the Horizontal
tolerance field. The Trimble Survey Controller software
displaysthe deltasif the tolerance is exceeded. The default is
0.000. With the default setting, the deltas are always displayed.

Note — The Stake delta values are reported as differences from
the measured/as-staked point to the design point.

2. Set the name of the as-staked point to be the next auto point
name or a point name that is equivalent to its design name.

3. Set the code of the as-staked point to be the design point name
or the design point code.

To set the display:
1. Setthe Display modefield. The options are:

—  Surveyor centered — the cross that represents your current
position stays in the center of the screen and the target
moves as you change position.

—  Target centered — the target staysin the center of the screen
and the cross moves as you change position.
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2.

You can enter avalue in the Zoom factor field. Thisisthe
amount that the display zooms in when you switch from Coarse
mode to Fine mode while navigating to a point. The default
valueis4.0. When you zoom in by this amount, the width of the
graphical display corresponds to approximately one meter (or
three feet).

Set the Display grid deltas check box. Do one of the following:

—  Select the check box to display the change in northing and
easting during stakeout.

—  Clear the check box to display a bearing and distance.

Note — When you stake out a point, the elevation of the current
position is also displayed.

Site Calibration

To set the parameters for computing a calibration, select the Site
calibration survey style option and do the following:

1.

The Fix H. scalefield to 1.0: check box details whether the
calibration computation should compute a horizontal scale
factor or not:

—  To compute the horizontal scale factor, make sure the
check box is clear. (Thisisthe default setting.) Use this
option only if GPS measurements need to be scaled to fit
the local control. (GPS measurements are usually more
precise.)

— Tofix the horizontal scale factor to 1.0, select the check
box. Select the check box to avoid distorting the geometry
of the GPS network, but note that the calibration residuals
will be higher.

Select an observation type appropriate to a calibration point.
The options for a calibration point are Topo point or Observed
control point.
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For the Trimble Survey Controller software to automatically
perform a calibration when you measure a calibration point,
select the Auto calibrate check box. To switch automatic
cdibration off, clear the check box.

If necessary, set the tolerances for maximum horizontal and
vertical residuals, and maximum and minimum horizontal scale
settings. These settings only apply to automatic calibration and
do not affect manual calibration.

You can also specify the maximum slope of the vertical
adjustment plane. The Trimble Survey Controller software
warns you if the slope in the north direction or the slope in the
east direction exceeds this. Generally the default settings are

appropriate.
Specify how the calibration points you measure will be named:

a.  Inthe Method field, choose one of the following options:
Add prefix, Add suffix, or Add constant.

b. Inthe Add field, enter the prefix, suffix, or constant.

Table 10.5 shows the different options and gives an example of

each.
Table 10.5 Calibration point name options
Option What the software does Examplevalue Grid point Calibration point
in the Add field name name
Same Gives the calibration point the — 100 100
same name as the grid point
Add prefix Inserts a prefix before the GPS_ 100 GPS_100
grid point name
Add suffix Inserts a suffix after the grid _GPS 100 100_GPS
point name
Add Adds a value to the grid point 10 100 110
constant  name
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PP Initialization Times

Select the PP initialization times survey style option to define
initialization times. Generally the default settings are appropriate.

Warning — Reducing any of these times can affect the outcome of a
postprocessed survey. Increase these times rather than decrease them.

Duplicate Point Actions

When you enter the name of anew point, the Trimble Survey
Controller software warnsif a point of the same name already exists.

In area-time GPS survey, set the tolerances for a duplicate point
warning—specify the maximum distance that the new point can be
from the existing point. A duplicate point warning appears when you
try to store the new point, but only if it is outside the tolerance set.
This warning also appears when you key in aduplicate point. If a
survey is not running, the tolerancesin the last real-time survey are
used to perform the check.

Specify horizontal and vertical tolerances in the Duplicate point
actions screen. The default is 0.000. With the default setting, a
warning is always given. To disable the warning, enter high valuesin
the Horizontal and Vertical fields. The range for these settingsis
0.000 m to 1000.000 m.

Duplicate point: Out of tolerance screen

If the new point is“within tolerance” (that is, it has the same name as
an existing point and is closer to the existing point than the tolerance
specified), the new point is stored.
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However, if the new point is“out of tolerance” (that is, it is further
from the original point than the tolerance specified), the following
Screen appears:

& SC - Duplicate point : Out of tolerance el o
Poirt name: Code: (o 100\‘:4
TRS ? ‘“‘“;
Action, Azimuth: =
s |
AHDist: A\ Digt: F1.650
0.003m 0.004m Map
A 5 Dist:
0.005m Meru
Favorites
Switch to
RTK:Fixed H:0.012m ¥:0.016m RMS:14
Esc Enter

In the Action field, choose what to do with the new point, from the
following options:

Discard
Rename

Overwrite — Overwrite and delete the original point, and all
other points of the same name and the same (or lower) search
class.

Store as check — Store with alower classification.

Store another — Store the point, which can then be averaged in
the office software. The original point is used in preferenceto
this point.

Store and reorient — Store the point, which is then used as the
backsight observation for subsequent measurements.

Similarly, if you enter a duplicate point name, you must choose what
to do with the duplicate point.

For information about point classification, and how the Trimble
Survey Controller software uses search classes, see Database Search
Rules, page 423.
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This section describes the differentia survey stylesthat you can use
with the Trimble Survey Controller software, and shows how to create
adifferential survey style.

Differential Survey Types

Differential GPS surveys can be real-time, postprocessed, or a
combination of both. For real-time differential surveys, the GPS
receiver can track and process signals from the Wide Area
Augmentation System (WAAS) instead of using a ground-based
RTCM broadcast message. You do hot need to use aradio.

Note — For WAAS surveys, you must use a receiver that can track
WAAS satellites.

When using WAAS signals, only Rapid points or postprocessed points
can be measured.

To conduct a differential survey, first create a survey style that uses a
differential survey type. (For moreinformation, see Creating a
Differential Survey Style, page 215.) The two differential survey types
are described in the following sections:

* RT differential — Thissurvey usesthe RTCM broadcast message
and relieson areliable radio for the duration of the survey.
Alternatively, use WAAS signals to provide real-time positions
instead of aradio.

* RT diff & datalogging — This survey works in the same way as
an RT differential survey, except that data is recorded for the
entire survey both at the base and at the rover receivers. This
method is useful if raw datais required for quality assurance
puUrposes.
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Creating a Differential Survey Style
To create adifferential survey style:
1. From the main menu select Configuration/ Survey Styles.
Tap [New ],
Enter anamein the Style name field and tap
In the Style type filed, choose GPS and tap [_Eater |,

Choose Rover options or Base options and make the appropriate
changesto the Type field. In this case, changeit to the
differential method that you want to use. The survey type you
select depends on whether the technique you chooseisreal-time
or postprocessed.

6. For both rea-time and postprocessed techniques, define an
elevation mask and antenna for the base and the rover. For the
rover options, define Broadcast format, the PDOP mask, and the
RTCM age limit. In adifferential survey you can choose to set
the Broadcast format field to RTCM or WAAS.

7. For methods that involve data logging, specify whether the data
isto be logged in the receiver or in the Trimble Survey
Controller software, and define the interval.

For real -time techniques, the RTCM-SC104 version 2 broadcast
message format is used. Real-time signals are generated at
1-second intervals.

o > w N

For more information about optionsin asurvey style, see Creating and
Editing a GPS Survey Style, page 198.
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Field Techniques for Differential Surveying

Differential surveysrequire four satellites that are common to the base
and the rover receivers. Differential surveys do not require
initialization.

The success of areal-time differential survey, like that of an RTK

survey, depends on the radio solution that you are using. Assuming a
trouble-free radio solution, two fixes per second are possible.

Note — For postprocessed surveys, always collect enough data at each
station.
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Introduction

This chapter describes the antennas that can be used during a GPS
survey.

Measuring Antenna Heights

218

The antenna receives GPS signals at the antenna phase center (APC).
The APC isinside the plastic housing, so it is not possible to measure
directly toit. Instead, measure the height from the survey mark on the
ground to a specified part of the antenna housing. Enter the antenna
height, then, in the Measured to field, specify the part on the housing
where the measurement was taken.

For example, with a Zephyr or Micro-centered™ antenna, measureto
the bottom of the plastic antenna housing. Enter this value in the
Antenna height field and, in the Measured to field select Bottom of
antenna. With a GPS Total Station 4800 antenna, enter 1.800 m in the
Antenna height field.

The Trimble Survey Controller software corrects the antenna height
value according to the antenna type selected and the setting in the
Measured to field. It calculates the APC based on the antennatype, the
uncorrected height, and the value in the Measured to field. This APC
height is used to calculate the ground height for points.
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Measuring the Height of an Antenna on a Range Pole

Figure 11.1 shows how to measure the height of an antenna mounted
on arange pole when the Measured to field is set to Bottom of antenna
or Bottom of antenna mount. With afixed height range pole, the height

is aconstant value.
- Kk - - = A
0.046 m ¥ Zephyr antenna
Corrected height
Uncorrected to APC
height
A v
0.156m —4& T T T K )
GPS Total Station
v 4800 antenna
Uncorrected “ Corrected
height height to APC
of 1.80 m

0.0625 m— - - - _—%—_A .
f Micro-centered

Uncorrected
height

antenna

Corrected
height to APC

Figure 11.1

Measuring the height of a receiver mounted on a range pole
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Measuring the Height of an Antenna on a Tripod

The way to measure this depends on the equipment used.

Zephyr antenna

If this antennais mounted on atripod, measure the height to the top of
the notch on the side of the antenna. See Figure 11.2.

Zephyr Geodetic antenna

If this antenna is mounted on a tripod, measure the height to the
bottom of the notch on the side of the antenna. See Figure 11.2.

GPS Total Station 4800 receiver

If this antennais mounted on atripod, measure the uncorrected height
to one of the eight protruding notches on the edge of the plastic
antenna housing. These are located inside the external shock resistant
housing ring. Use the special measuring tape provided by Trimble.
Enter avaluein the Antenna height field, and, in the Measured tofield,
select Hook using 4800 tape.

Tip — If you are using a fixed height tripod, you can measure the height to
the bottom of the antenna housing and select Bottom of antenna mount in
the Measured to field.

Micro-centered L1/L2 antenna

If this antenna is mounted on a tripod, measure the height to the
bottom of the plastic housing. Enter this value in the Antenna height
field and set the Measured to field to Bottom of antenna.

Ground plane

If you are using a ground plane, see the next section.

Trimble Survey Controller User Guide



Antennas 11

Measuring the Height of an Antenna When Using a Ground
Plane

A ground plane reduces the incidence of multipath. For more
information, see Multipath, page 265. It is generally used only at a
base receiver.

If you are using a ground plane, choose the w G/P option in the
Antenna type field (for example, Compact L1/L2 w G/P).

Figure 11.2 shows how to measure the uncorrected height of a Micro-
centered antenna (or a Compact L1/L 2 antenna) that has a ground
plane. Measure to the underside of the notch in the ground plane.

Micro-centered L1/L2
antenna

Top of notch

Ground
plane

Figure 11.2 Measuring the height of the antenna when using a ground plane

Q} Tip — Measure the height to three different notches around the perimeter
of the ground plane. Then record the average as the uncorrected antenna
height.
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The Trimble Survey Controller software includes an integrated
Antenna.ini file that contains alist of antennas that you can choose
from when creating a survey style. You cannot edit thislist in the
Trimble Survey Controller software. However, if you want to shorten
the list or add a new antennatype, you can edit and transfer a new
Antenna.ini file.

To edit the antenna.ini file, use atext editor such as Microsoft
Notepad. Edit the Survey Controller group, and transfer the new
Antenna.ini file to the Trimble Survey Controller software, using
Trimble's Data Transfer utility.

Note — When you transfer an Antenna.ini file, it overwrites any
existing file of that name. The information in thisfileisalso used in
preference to the antenna information built into the Trimble Survey
Controller software.
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Introduction

This chapter describes how to start the base receiver for a GPS survey.

Base Station Coordinates

When you set up abase, it isimportant to know the WGS-84
coordinates of the point as accurately as possible.

Note — Every 10 m of error in a base station coordinate can introduce
up to 1 ppm scale error on every measured baseline.

The following recognized methods, listed in descending order of
accuracy, are used to determine base station WGS-84 coordinates:

Published or precisely-determined coordinates.

Coordinates computed from published or precisely-determined
grid coordinates.

Coordinates derived using areliable differential (RTCM)
broadcast based on published or precisely-determined
coordinates.

A WAAS position generated by the receiver—use this method if
no control exists for the location and you have areceiver that
tracks WAAS satellites.

An autonomous position generated by the receiver—use this
method for real-time surveysin alocation where no control
exists. Trimble strongly recommends that you calibrate any jobs
started by this method on a minimum of four local control
points.

{Q} Tip — In the U.S.A., you can regard NAD83 geodetic coordinates as
= equivalent to WGS-84 coordinates.

Note — If the keyed in WGS-84 coordinates differ from the current
autonomous position generated by the receiver by more than 500 m, a
warning message appears.
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For more information about entering base station coordinates, see
Starting a Base Survey, page 242.

Survey Integrity

To preserve the integrity of a GPS survey, consider the following:

When you start subsequent base receivers for a particular job,
make sure that each new base coordinateisin the same terms as
theinitial base coordinate.

Note — Within a job, only use an autonomous position to start
the first base receiver. An autonomous position is equivalent to
an assumed coordinate in conventional surveying.

Coordinates published by areliable source and coordinates
determined by control surveys should be in the same system.

If subseguent base coordinates are not in the same terms, regard
observations from each base as a separate job. Each needs a
separate calibration.

Because measured real-time kinematic points are stored as
vectors from the base station, not as absolute positions, the
origin of the survey must be an absolute WGS-84 position from
which the vectors radiate.

If other base stations are subsequently set up on points
measured from the original base stati